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THE  LESIONS  EROM  TWO  CASES  OE  BRADYCARDL\ 
ASSOCL\TED  WITH  AURICULAR  EIBRILLATIOX. 

ALFRED  E.   CO  UN,  M.D. 

(From  the  Hospital  of  the  Rockefeller  Institute  for  Medical   Research.) 

The  cases  from  which  the  lesions  were  shown  were  reported 
clinically  by  Dr.  James  JMackenzie.  Dr.  Thomas  Lewis  has  also 
reported  the  lirst  one. 

Lantern  slides  of  the  sino-anricnlar  node  of  the  first  case 
at  various  levels  were  shown.  The  node  is  almc^st  entirely  re- 
placed, especially  at  its  lower  portion,  by  connective  tisstie.     The 
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vessel  to  ilic  Uink^  is  aj:>parenlly  iK^rnial.  Sections  of  the  auriculo- 
ventricular  bundle  show  an  old  sclerotic  lesion  of  the  main  stem 
shortly  after  the  orii^in  of  the  bundle,  causiui^-  a  complete  trans- 
\-erse  lesion.  I1ie  diai^nosis  of  aurictilar  hbrillation  and  heart- 
block  had  been  made  on  the  ground  that  the  ventricular  rhythm 
was  regular  in  the  presence  of  auricular  librillation.  The  pres- 
ence of  auricular  hbrillation  was  established  l)y  means  of  elec- 
trocardiograms. 

Sections  of  the  sino-auricular  node  of  the  second  case 
showed  a  very  slight  degree  of  fibrosis.  A  few  small  haem- 
orrhages (probably  ante-morteiu)  and  one  area  of  round  cell 
infiltration  were  seen.  Tlie  auriculo-\entricular  l)un(lle  in  this 
case  was  not  interrui)ted. 

The  absence  of  the  A-wa\e  from  the  jugular  pulse,  together 
with  complete  ^•entrictllar  irregularity,  made  it  likely  even  with- 
out electric  curxes,  that  the  auricles  in  this  case,  too,  were  fibril- 
lating.  It  was  sui)pose(l  that  the  A-\^  Ijundle  was  capable  of 
conducting  imptilses.  There  were  i)erio(ls  wlien  the  l)radycardia 
ga\'e  ])lace  to  a  relatixe  tachycardia,  but  the  rbxtlim  was  always 
irregular. 

The  two  cases  are  shown  together  to  bring  out  the  fact  that 
accurate  clinical  diagnosis  in  these  com])licated  conditions  can  be 
made  with  certainty.  The  fact  that  there  was  an  extensive  lesion 
of  the  node  in  one  case  and  a  relativel\'  slight  lesion  in  the  other 
renders  it  unlikeh'  tliat  these  lesions  are  responsible  for  auricular 
fi])rillali*jn.  Ihe  transxerse  lesion  of  tlie  node  in  one  case  and 
a  relati\'ely  slight  lesion  in  tlie  other  renders  it  unlikely  that  these 
lesions  are  resi)onsible  for  aiUMcular  fibrillation.  The  transverse 
lesion  oi  iht-  A  A'  bundle  in  the  lirst  case  determined  the  regular 
rlnlhm  ;  while  the  intact  ])undle  in  the  second  made  a  complete 
ventricular  irregularity  ])ossil)le. 

'J'lie  elinlogieal  I  actor  in  the  lirst  case  was  s\philis.  The 
patient  was  also  a  hea\  y  smoker  and  diinker.  The  second  case 
was  one  of  arierio  sclerosis.  The  patient  liad  ]»een  a  heavy 
worker  and  sniokc-r. 
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7)/.s"r//.s\s-/V;//. 

Dr.  AIacCallum  asked  I  )r.  (Olin  if  lie  had  any  idea  of  the 
etiological  factors  in  this  condition. 

Dr.  Cohn  said  that  the  lirst  ])atient  was  a  sy])hilitic;  he  had 
a  niim1)er  of  syphilitic  lesions,  had  had  malaria,  had  a  marked 
degree  of  arterio-sclerosis.  Dr.  C'ohn  tlionght  tliat  all  these 
factors  wonld  explain  this  condition. 


HODGKIN'S  DISEASE  TW^OLVIXG  THR  UTERUS. 

W.  E.   D.  JESSUP,  M.D. 

This  case  is  reported  chiefly  because  of  the  unusual  involve- 
ment of  the  uterus. 

Clinical  History:  Airs.  W.,  admitted  to  Xew  York  Skin 
and  Cancer  Hospital  March  17,  191 1.  Service  of  Dr.  W.  S. 
Bainbridge.  Age  43  years.  Birthplace  Russia.  Family  history 
negative.  Does  not  use  alcohol.  Has  had  ten  children,  last  four 
weeks  old.     One  miscarriage. 

PrcTious  Diseases:  Chronic  rheumatic  manifestation  during 
past  year. 

Present  Illness  began  Xoxember,  1910,  with  enlargement  of 
glands  of  both  axillae.  Two  weeks  later  glands  of  right  groin 
enlarged.  Then  glands  of  neck,  and  finally  general  enlargement 
of  external  glands  to  size  of  pea  or  larger. 

Physical  Examination:  Poorlv  nourished,  heart  and  lunes 
negative.  Glands  of  neck,  axillae  and  groins  enlarged.  Xeck 
and  breasts  greatly  swollen  and  skin  over  this  area  tense. 

Vaginal  examination  showed  enlarged  uterus,  and  clinical 
diagnosis  of  sarcoma  of  uterus  was  made  with  metastases  in  the 
lymph  nodes.  Patient  w^as  under  observation  for  three  months. 
Axillary  and  inguinal  nodes  were  excised  for  examination.  In- 
guinal nodes,  removed  in  ^Nfarch,  showed  necrosis.  A  month  later 
axillary   nodes   showed   typical   tubercle   tissue   with   giant   cells 
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(some  of  these  i^iant  cells  later  showed  tnhercle  hacilli).  The 
great  superficial  swelling  of  the  upper  part  of  the  body  was  ac- 
companied l)v  itching.  Thickening  and  infection  of  the  skin 
resulted  from  tlie  patient's  scratching.  Sections  of  this  thickened 
skin  showed  intlammatory  changes,  but  nothing  on  which  to  base 
a  diagnosis  of  new  growth  or  Hodgkin's.^ 

During  her  stav  in  the  hosi)ital  patient  suffered   from  pain 
in  the  neck  and  arms,  wliich  continued  much  swollen.     There  was 


Uterus  invaded  throuj^hoiit  l)y  Ilodgkiii's  disease.     'J'ubes  and 
one  ovary  also  invaded. 

ra])id  ])ulse  and  dxspnoea  and  periods  ol  marked  restlessness, 
es])eciall\'  at  night.  The  temi)crature  remained  normal  except 
for  an  occasional  short  rise.  Kepeated  blood  examinations 
showed  an  inci'case  of  polynnclears.  the  range  being  (S3  to  93  per 
cent.  There  was  no  increase  of  eosiii(i])l)ik's.  I)ealli  appeared 
to  be  the  result  of  exhaustion. 

'Kc-cxaniination  of  sonic  of  tlu-sc  nodes  in  tlir  li.ulit   of  snhsecinont   di.ig- 
nosi.s  shows  areas  sn^i^estinj^  Ilodj^jkins'  disease. 


IIOI)(iKIN  S    DISKASK    lN\()LVlN(i    U'lKKUS. 


Autopsy,  by  Dr.  R.  F.  Bunjcr,  June  2^.  Kjir.  Female  oi 
about  40;  emaciated.  Extensive  s\vellin<;-  of  neck,  more  so  on 
right  side.  Rigor  mortis  not  developed.  Both  axillae  and 
breasts  infiltrated  with  hard  nodules;  nodules  also  in  groins.  I'Ji- 
tire  body  covered  with  an  erui)tion  of  spots  the  size  of  millet 
seeds,  some  crusted,  some  show  com])lete  healing. 


^ 


Uleri :ie  will   near  inuc;)S:i  showini;-  <^iaiit  cells  and  endolheloid 

cells.      (X  40.)) 

TJiorax:   \rediastinal  glands  enlarged.     Left  lung  collapsed: 
left  pleural  ca\ity  tilled  with  bloody  lUiid.     Right  lung  adherent. 
J I  cart:    Xormal. 

Spleen:    Xormal  size;  shows  small  white  nodules. 
Kidjicys  and  Pancreas:    Xormal. 
Liver:    Congested. 
Gall  Bladder:     Xormal. 
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Iliac  Ivni])!!  ikhIcs  enlari^cd.  raiii^ing-  in  size  from  1/3  cm. 

Mrscntrric  nodes  uniformly  enlarged. 

Sfomach:   Normal. 

I'frnis:  [Measures  u  cm.  in  length  and  is  9x6  cm,  at  fun- 
dus. Surface  nodular.  I\nlire  wall  infill  rated  with  growth  of 
dense  tibrous  tissue,  which  has  caused  ai)t)arent  destruction  of  all 
the  muscularis. 

Tubes:   Show  similar  nodular  thickening  at  uterine  end. 

Oz'arirs:  Normal  size  and  hhrous.  In  one  there  is  an  area 
of  growth  similar  to  that  in  uterus. 

Microscopical  Examination. 

Sections  of  different  parts  of  the  uterus  show  growth  of 
epithelial  cells,  small  round  cells,  with  scattered  giant  cells.  Por- 
tions are  densely  fibrous  in  character.  The  structure  of  the 
mucosa  is  almost  entirely  lost,  only  a  few  scattered  glands  re- 
maining. One  o\ary.  the  Fallopian  tubes,  the  mesenteric,  iliac 
and  bronchial  hniph  nodes,  spleen  and  breasts  show  similar 
growths:  also  the  deeper  la\ers  of  the  skin  of  neck,  "fhe  smaller 
nodules.  es])ecially  those  in  the  spleen,  show  the  large  tvpe  of 
cells,  with  mitoses  and  \er\'  little  of  the  dense  fibrous  changes 
seen  es])eciall\-  in  the  uterus  and  some  of  tlie  l\in]^]i  nodes. 

Diaynosis. 

Ibxlgkin's  disease.  in\ol\ing  tlie  uterus  with  tu])erculosis  of 
some  of  the  sui)erlicial  lympli  nodes. 

i'J,  ASM  A  Cb.LL  'ILMOR  Ob  filf:  'fo.xi.ri':. 

l'"<)r  permission'  to  show  slides  t  n  >m  ihis  case  I  am  indebted 
to  I  )r.  |-..  .M.  fOnte.  in  whose  service  al  the  .\e\\  N  Ork  .Skin  ar(l 
("ancer  llospiia]  ilu-  uimor  was  removed.  Some  members  of  this 
Society  lia\'e  alread\  had  an  opportmiilv  of  examining  tlie  tumor, 
aiul  the  patient  was  shown  last  .March  at  a  meeting  of  the  .\e\v 
^'ork  Surgical  Socieiv. 


I'LASMA    CELL    TUMOR    OF    TONGUK.  7 

All".  P.,  45  years  of  a^e.  I''amil\'  history  ne,iL;ali\c.  Venereal 
history  negative.  ll<il)its:  moderate  use  of  tol)acco  ti])  to  four 
years  ago.  TNplioid  when  a  cliild.  Muscular  rlieumatism  four 
years  ago. 

In  J 90 1  a  rectal  abscess  was  incised  and  drained  with  three 
subsecjuent  operations,  h^inal  healing  four  years  ago,  and  then 
mouth  became  tender  with  swelling  of  lips,  cheeks,  and  gums. 


Plasma  cells  and  muscle  fibre,  hioh  power. 

In  December,  1909,  portions  of  the  lips  and  cheeks  were  cut 
away.  In  July,  1910,  tongue  was  cauterized  twice  by  Dr.  Mayo 
of  Rochester.  On  admission  to  hospital,  Xovember,  19 10.  pa- 
tient com])laine{l  of  enlargement  and  soreness  of  tongue. 

Idle  Wassermann  reaction  was  negative. 

Physical  Exaiu'ination:  Heart,  luni>s,  and  abdomen  necfa- 
tive.  Tongue  showed  on  dorsum  a  swelling  i )/ j  cm.  across  and 
along  left  border  a  cicatrix  r  cm.  wide.  These  portions  were  ex- 
cised and  submitted  for  examination.     After  i)atient  left  hospital, 


8 


W.     E.     1).    JESS  UP,     M.D. 


the  tongue  coiuiiuiecl  tc^  enlarge  and  a  second  operation,  removing 
tip  of  tongue,  was  performed.  Sul)se(|uently  patient  developed  a 
cough,  and  tubercle  l)acilli  were  found  in  sputum.  The  growth 
of  the  tongue  appeared  to  be  arrested  after  the  sect)nd  operation. 


Plasma  cells  (\    KMMh 

J\illi()l(>(/i((il  /i.vdiiiiiKtiioii  of  ToiN/ih':  Alacrc  )sc(  )pical  h.x- 
amination:  (a)  Wedge  fi-(»m  doisnin  <>!'  Inngue.  3.5  x  J  cm.  and 
I  cm.  thick.  Surface  has  \\ail\  appearance.  (  )n  seclion.  tissue 
below  epithelium  is  lirm,  pale,  and   h«  >mi  (geiieous  in  ai)pearance. 

(b)    Wedge   from  side  of  longue.  site.'  <»f    foinier  ( ipi'ration^ 


PLASMA    CELL    TUMOR    OK    TONOUE.  ^ 

5.3x1.8  cm.  and  t  cm.  thick.  Center  of  surface  occupied  l)y 
cicatrix  i  cm.  l)r()ad.  On  section,  tisue  appears  like  that  from 
dorsum. 

Microscopical  Exainiinilioii. 

Sections  from  (hfferent  parts  of  l)oth  specimens  show  same 
character  of  <;rowth.  Beneath  tlie  surface  ei)ithehum,  and  ex- 
tending down  and  invading  the  muscular  layer,  is  a  growth  of 
large  cells  with  a  large  oval  or  round  nucleus  with  ahundant 
chromatin.  The  growth  is  diffuse  and  there  is  no  grouping  of 
the  cells  in  nests,  nor  do  they  seem  intimately  connected  with  the 
connective  tissue  framework.  Where  tlie  muscle  is  invaded  there 
is  atrophy  of  the  fihers.  Levaditi  stain  for  spirochaetae  is  nega- 
tive, as  is  also  stain  for  tuhercle  hacilli.  In  the  region  of  the 
scar  there  is  inflammatory  infiltration.  Examination  of  portion 
of  growth  from  tip  of  tongue  removed  at  second  operation 
showed  similar  growth  of  cells  of  the  plasma-cell  tyi)e  with  more 
congestion  and  inflammatory  infiltration. 

Diagnosis. 

It  seems  i)ossil)le  to  rule  out  sarcoma  and  syi)hilis  and  in 
the  absence  of  giant  cells,  tubercle  tissue  and  tu1)ercle  bacilli 
diagnosis  of  tuberculosis  does  not  seem  justified.  The  growth 
appears  to  belong  to  the  group  of  plasma  cell  tumors  which  have 
been  described  by  several  observers,  and  to  which  the  name 
"plasmoma"  or  "plasmocytoma"  might  be  applied. 

The  literature  shows  reports  of  a  few  tumors  composed 
largely  of  plasma  cells:  some  arising  in  bone  marrow  with  the 
characteristics  of  a  malignant  tumor,  others  of  apparently  benign 
character.  Of  the  former  type  two  may  be  cited,  iniblished  by 
Hoffman  (Zicglcr's  Bcitr'dgc,  Bd.  35,  T904,  p.  317)  and  A\'riglit 
{Jour.  Boston  Soc.  Med.  Sci.,  1900,  p.  195  ).  1die  tumors  orig- 
inated in  the  marrow  and  were  multiple,  with  metastases  involv- 
ing the  bone  in  \ari()us  i)arts  of  the  bodw  A  somewhat  different 
type  is  described  l)y  Alaresch   (  rcrhandhini/cii  </.  (Iciilscli.  patJi._ 
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Grssclschaff.  13.  Taguiiii-.  Leipzig,  1909^  in  a  timior  that  was 
removed  from  the  neck  which  proved  to  l)e  largely  made  up  of 
plasma  cells.  After  the  death  of  the  patient  similar  nodules  were 
fcnmd  in  the  liver,  spleen,  and  hone  marrow. 

In  the  second  group  helong  the  cases  of  Schridde  (Zciifral- 
bhitt  f.  all.  Path..  11.  path.  Anat.,  Bd.  16,  1905,  p.  433).  and  Bolt 
(Frank.  Zcifs.  f.  Path,,  Bd.  i,  1907,  ]).  172).  Schridde's  case  was 
from  the  nose  and  was  first  thought  to  he  a  rhinoscleroma,  hut 
both  the  bacilli  and  ^Mikulicz  cells  were  al)sent.  Bolt's  ca.se  came 
from  the  naso-])harynx,  and  was  a  tumor  about  ijA  cm.  in  diam- 
eter. The  tumor  did  not  recur  after  excision.  The  case  of 
W'erdt  {Fra)ik.  Zcifs.  f.  Path,  vi,  191 1,  p.  180)  was  a  movable 
tumor  of  the  na.so-pharynx,  pushing  forward  the  uvula,  and 
about  2  cm.  in' diameter.  Idie  mass  had  an  uneven  lobular  sur- 
face and  was  of  a  bluish-red  color.  Xo  recurrence  was  noted 
some  months  after  operation.  Microscopically  it  was  composed 
of  clo.sely  packed  plasma  cells,  with  a  scanty  fibrillar  stroma. 
Hedinger  (Frank.  Zcifs.  f.  Pafli.,  \ii,  1911,  ]).  343)  describes  a 
tumor  measuring  8  x  20  mm.,  arising  in  connection  with  long 
standing  adenocarcinoma  of  the  sweat  glands  of  the  scalp.  The 
tumor  was  formed  almost  entirely  of  hydro])ic  plasma  cells.  At 
first  glance  it  resembled  a  large-celled  sarcoma  with  transition 
areas  into  granulation  tissue:  but  on  staining  the  cells  b\'  si)ecial 
methods  the\'  showed  the  morphology  of  true  plasma  cells  l\ing 
in  a  meshwork  of  delicate  connect i\e  tissue.  Ihe  regionary 
lym])h  nodes  were  invaded  b\-  the  adenocarcinoma,  but  no  me- 
tastases liad  been  formed  b\-  the  i)lasma  cells.  The  mass  must 
be  considered  not  as  a  true  tumor  l)ut  as  an  iiitlammatorv  new 
growth,  there  having  been  a  recurring  intlannnat  ion  about  tlie 
carcinoma  of  the  seal]). 

This  tumor  of  the  tongue  would  apjjcar  to  l)elong  to  the 
second  gro-.ip  oi  lienign  ])la^ina  cell  innioi-s. 

Piscussion. 

\)i<.  Ij:\i\:  I  should  hke  to  asl<  I  )r.  U'^Mip  from  what  i)art 
•of  the  tongue  the  ])iece  of  which  llie  photograph   is  show  11   here 


PLASMA    CELL     lUMDK    (31"    TONGUE.  1  1 

^vas  taken.  If  T  understand  the  case  correctly,  there  are  a  num- 
ber of  ulcerations  around  the  touf^ue,  and  the  ton^^ue  is  enlarged; 
but  what  is  not  clear  to  me  is  where  that  part  is  situated  which 
served  for  the  microsocpical  study.  If  one  should  judge  from 
the  appearance  of  the  toui^ue.  the  question  arises  whether  the 
condition  is  not  an  inllammatory  one.  1  ha\'e  recently  seen  a 
tongue  \'erv  similar  to  the  one  presented  here,  which,  after  a  few 
weeks  of  treatment  with  mild  antiseptic  a])plications,  became 
normal. 

Dr.  MacCallum  felt  that  the  assumption  of  Wright 
and  J  lottman  and  others  of  the  ])lasma  cell  nature  of  the  elements 
of  certain  tumors  which  they  ha\e  described  should  be  received 
with  some  hesitation,  because  plasma  cells  are  in  their  \ery  nature 
independent  wandering  cells,  and  it  would  be  like  speaking  of  a 
tumor  com])()sed  of  polymorphonuclear  leucocytes.  If  these  are 
plasma  cells,  it  seems  necessary  to  consider  the  possible  inflamma- 
tory nature  of  the  lesion  which  Dr.  Jessup  describes. 

Dr.  Ewing:  I  should  like  to  ask  the  doctor  if  he  is  satisfied 
that  he  can  explain  the  tuberculous  iufection  of  the  lymph  nodes 
in  one  portion  of  the  lymphatic  system,  as  a  secondary  infection. 

In  regard  to  the  second  case,  I  was  much  interested  to  see 
that  case  turn  u])  at  this  time,  as  I  sj^ent  a  good  many  hours 
working  and  worrxing  oxer  it  ;  the  material  was  sent  to  me  two 
Or  three  times.  I  agree  with  Dr.  Jessup  in  the  main  conclusion 
that  he  makes  that  we  haxe  to  deal  with  a  tumor,  or  tumor-like 
process,  in  which  the  cellular  elements  resemble  plasma  cells,  and 
that  is  about  all  that  can  be  said.  I  fail  to  find  anything  in  the 
literature  which  accords  with  this  condition.  \\'hen  I  heard  a 
few'  weeks  ago  that  tubercle  bacilli  had  been  found  in  this  pa- 
tient's si)utum.  I  felt  that  that  was  an  additional  factor  which 
might  explain  the  c(^n(liti()n  of  the  tongue,  and  I  am  disappointed 
to  find  that  Dr.  Jessup  is  not  inclined  t(^  associate  this  condition 
with  a  tuberculous  i)rocess  in  the  lung. 

I  did  not  at  an\-  time  beliexe  the  process  was  a  true  sarcoma, 
although  it  came  into  my  hands  with  a  diagnosis  of  sarcoma  from 
several  sources.     To  me  the  i)roces  is  extremely  interesting  and 
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quite  obscure,  ami  wliile  T  ai^ree  with  the  diagnosis  in  general 
that  Dr.  Tessuj)  has  gi\en,  I  ih^  not  think  the  condition  has  any- 
thing to  do  with  the  ordinary  myeloma. 

Dr.  iF.ssrr:  In  reply  to  Dr.  living's  ([uestion  in  regard  to 
the  glands :  These  glands,  as  I  said,  were  examined  during  the 
life  of  the  patient  on  two  or  three  occasions,  and  the  only  definite 
thing  found  was  the  tul;erculosis.  There  were  some  glands  which 
were  verv  hbrous  and  tough,  and  looking  through  them  now  in 
the  light  of  the  sul)se(|uent  diagnosis,  there  are  areas  from  which 
I  think  the  diagnosis  of  Hodgkin's  could  he  made.  Of  course,  I 
assume  that  the  tuberctilosis  was  a  secondary  developnient.  It 
was  certainly  ])resent  at  the  time  the  i)atient  caiue  to  the  hospital. 

\\''ith  regard  to  the  question  about  the  j^art  of  the  tongue 
U'om  which  this  i)hotogra])h  section  was  removed,  of  the  two 
speciiuens  passed  around,  the  one  with  the  smooth  surface  was 
the  portion  that  was  oi)erated  upon  and  that  central  elevation  was 
the  portion  sectioned  for  this  i:)hotograph.  Subsecjucnt  oj^eration 
from  the  tip  of  the  tongue  showed  a  similar  condition. 

With  regard  to  Dr.  ^lacCalhnu's  (piestion  a])out  otlier  cases 
of  Plodgkin's,  I  ha\e  not  had  tiiue  to  look  through  all  the  litera- 
ture. I  have  looked  tlu-ough  Kurt  Ziegler's  recent  m()nograi)h, 
and  he  has  reported  a  nu.mber  of  cases  in  which  he  has  found 
Hodgkin's  in  the  ovaries  and  also  in  the  testicles,  but  I  could  find 
no  case  in\ol\inig  the  uterus. 


THf-:  \'.\Lri-:  oi-   ai^.^okptiox  mi-.tiiods  ix  idir: 
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M'V'»m   the   Dcpartimnt  «»f    IKallli.    I\csc:irc1i    I  .alidr.itory.    W'w    ^'(•^k    (ity.) 

.\  seri(?s  of  c()mi)arali\('  W'a^^crmann  tests  has  rt'ceniK'  been 
made  lo  determine  the  \ahie  of  Unssi's  .ind  Weclisclniann's  nutli- 
ods  (^1  absorbing  h'Mni  ilic  si-rnm  In  be  leslecj  for  s\phihlic  anti- 
borlies.  certain  componciiis  that  inlerfere  wiih  a  p(>^ili\c  i-eacii(Ui. 
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Natural  anti-sheep  amboceptor  is  frequently  ])resent  in  hu- 
man serum,  so  that  on  the  addition  of  two  units  of  amboceptor  in 
the  course  of  the  W'assermann  test  there  is  an  excess  of  aml)Ocep- 
tor  and  hemolysis  is  unduly  increased.  Rossi'  has  described  a 
method  of  absorbing  the  natural  amboceptor  from  the  serum 
previous  to  the  test,  thus  insuring  the  balance  of  the  hemolytic 
system  and  increasing  the  delicacy  of  the  reaction  of  the  Bauer 
modification,-  which  depends  for  at  least  part  of  the  hemolytic 
action  on  the  natural  amboceptor  content  of  the  serum.  As  this 
is  an  unknown  quant  it}',  varying  from  zero  to  twenty  or  more 
units,  there  is  no  certainty  of  the  hemolytic  system  being  in  bal- 
ance, and  the  accuracy  of  the  reaction  cannot  be  depended  upon. 

The  presence  of  natural  anti-sheep  amboceptor  in  the  serum 
is  first  determined  by  incubating  for  one  hour  in  the  water-bath 
at  37°  C.  two  parts  of  inactive  serum,  two  units  of  complement, 
one  part  of  5  per  cent,  sheep  cell  suspension  and  twenty-eight 
parts  of  physiological  salt  solution.  Hemolysis,  partial  or  com- 
plete, indicates  the  presence  of  anti-sheep  amboceptor,  which,  ac- 
cording to  Rossi,  may  be  removed  as  follows : 

Three  parts  of  inactive  serum  and  one  part  of  washed  packed 
sheep  cells  are  mixed,  kept  on  ice  for  from  twenty  to  thirty  min- 
utes, and  then  Cjuickly  centrifugated.  The  serum  that  is  drawn 
off  is  tested  as  usual. 

Out  of  eighty-eight  sera  tested  by  us  for  amboceptor,  forty- 
four,  or  50  per  cent.,  gave  evidence  of  the  presence  of  natural 
anti-sheep  emboceptor;  and  these  same  sera  tested  after  absorp- 
tion had  no  hemolytic  action  on  sheep  cells,  indicating  that  absorp- 
tion had  taken  place. 

A  comparison  of  W'assermann  tests  on  absorbed  and  un- 
treated specimens  verifies  Rossi's  assertion  that  an  excess  of 
amboceptor  interferes  with  a  positive  reaction  in  the  diagnosis 
of  s\philis.  (3f  forty-se\en  specimens  that  gave  a  negative 
reaction  in  the  regular  Wassermann  test,  five,  10.6  per  cent., 
were  positixe  after  absorption.  Two  were  from  undoubtedly 
specific  cases  and  ])oih  of  these  ga\e  a  i)()siti\-e  reaction 
after   absorption.      ]^^le\en    had   a   past    historv   of    s\philis.   Init 
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no  present  svnipionis;  of  those  one  i^ave  a  positive  reaotion  after 
the  ahsorption.  Of  tlie  twenty-nine  cases  with  a  snspicious  his- 
tory, two  i^ave  a  i)ositi\e  reaction  after  al)sorption.  Five  cases 
witli  no  luetic  liistor\-  remained  nei;ati\e  after  al)sorption.  Ex- 
perience lias  shown  that  if  the  cells  used  in  al)sorption  are  not 
thoroui^hlv  packed  the  serum  is  so  diluted  that  it  reacts  no  more 
stronglv  than  in  the  unmodilicd  test.  Our  tests  give  no  indication 
of  anv  danger  of  false  positive  reactions  through  the  use  of 
Rossi's  method. 

Wechselmaim"  called  attention  to  tlie  ])resence  in  lieated 
serum  of  comi)lement()i(ls,  which,  though  they  have  no  hemolytic 
action,  retain  haptophore  groups,  hence  are  capal)le  of  being 
bound  l)v  the  antigen-ant il^ody  combination  and  prevent  the  latter 
from  binding  complement,  which  is  thus  left  free  to  hemolyse  the 
cells  subsequently  added. 

Xoguchi^  and  others  have  expressed  doubt  as  to  the  com- 
plementoid  nature  of  the  serum  components  thus  ])reventing  a 
positive  reaction,  but  agree  that  the  accurac}'  of  the  test  is  in- 
creased 1)\'  their  al)sorption. 

Wechselmann  recommends  treating  all  sera  to  be  tested  for 
syphilis  with  l)arium  sulfate,  wltich  has  the  power  of  absorbing 
complementoids  and  hence  increases  the  binding  of  complement. 
The  techni(jue  of  the  ab.sorption  is  as  follows: 

Xine  ])arts  of  inactive  serum,  thirt}'  ])arts  of  ])hysiological 
salt  solution  and  li\e  jjarts  of  a  7  ])er  cent,  suspension  of  freshly 
precipitated  baritim  stil])hate  are  shaken  together,  incubated  iov 
an  hour  at  37'  C.  and  centrifugated.  Of  the  stipernatant  iluid, 
ten  times  the  regular  aniotmt  for  the  Wasscrmann  test  must  be 
us(d. 

\\\*  lia\e  treated  in  this  way  forty-three  si)ecimens  that  liad 
gi\en  a  negati\e  reaction  in  the  tniniodilied  W  asserniann  test,  six 
of  which — a  jjercentage  of  13.9 — ga\e  a  ])(isiti\e  reaction  after 
absorjjtion.  j'i\e  specimens  I  r<  >m  which  a  histor\'  of  svi)hilis 
could  l)e  abs(»lutely  excluded  were  even  more  eleailN'  negati\'e 
after  Ireatmenl  willi  barium  snlfau-  ih.ni  btfoic.  Se\en  ])osili\e 
sera  have  been  trealed  wiili  liaiinin  sulfate'  and  lia\c'  nol   iherebv 
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lost  any  binding-  power.  Tluil  barium  sulfate  itself  has  no  bind- 
ing power  has  been  controlled  in  each  set  of  tests  by  a  treated 
negfative  serum  or  bv  barium  sulfate  and  salt  solution  alone. 

Eight  si)ecimens  with  a  suspicious  gonorrheal  liistory  that 
had  given  a  negative  reaction  in  the  unmodified  complement- 
fixation  test  for  gonorrheal  antibodies  were  treated  with  barium 
sulfate,  after  which  two  of  them  reacted  positively,  suggesting 
that  Wechselmann's  absorption  method  might  be  of  as  much 
value  in  the  serum  diagnosis  of  gonorrhea  as  of  syphilis. 

At  Dr.  McNeil's  suggestion  a  combination  of  the  Rossi  and 
Wechselmann  methods  was  tried,  in  order  to  absorb  the  natural 
amboceptor  as  well  as  the  other  serum  components  tliat  interfere 
with  a  positive  reaction.  Sixty-six  specimens  that  had  given  a 
negative  reaction  in  the  unmodified  test  were  treated  first  with 
sheep  cells  and  then  with  barium  sulfate;  eighteen  (jf  these,  27.2 
per  cent.,  were  positive  after  alxsorption. 

Exactly  the  same  percentage  was  obtained  in  similar  tests 
for  gonorrheal  antibodies,  three  out  of  eleven  negative  speci- 
mens being  made  positive  by  absorption  with  sheep  cells  and 
barium  sulfate. 

Wolff'^  has  emphasized  the  value  of  the  barium  sulfate  treat- 
ment for  the  absorption  of  complement  as  well  as  complementoid ; 
and  he  advises  the  use  of  active  rather  than  inactive  serum,  as 
heating  at  56°  C.  destroys  some  antibodies,  thus  weakening  a 
positive  reaction. 

We  have  treated  wnth  barium  sulfate  twenty-eight  negati\-e 
s])ecimens  of  active  serum.  Nine  of  these,  32.1  per  cent.,  gave  a 
positive  reaction  after  absorption.  Although  this  percentage  is 
higher  than  in  the  series  of  tests  with  inactive  serum  from  which 
both  natural  amboceptor  and  complementoids  had  l)een  absorbed, 
the  use  of  active  serum  does  not  seem  to  l)e  advisable.  Three 
specimens  from  which  a  history  of  syphilis"  could  be  absolutely 
excluded  ga\e  a  positive  reaction  and  in  at  least  one  other  in- 
stance it  seemed  highly  probable  that  the  binding  was  non-specific.^ 
In  a  numl)er  of  instances  (eleven)  one-tenth  c.c.  of  serum  l)oun(l 
more   strongly  than   two-tenths,      lliough   this  plienomenon   has 
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not  been  constant,  it  has  occnrerd  so  frequently  as  to  render  the 
lest  unrehable. 

\\'echsehnann.  \\'ohT  and  others  have  emphasized  the  non- 
suitabihtv  of  commercial  ])arium  sulfate  for  absorption  purposes; 
but  thev  have  not  stated  how  fresh  a  precipitate  should  l)e  used. 
We  have  found  a  i)recipitate  four  weeks  old  as  effective  as  a  per- 
fectly fresh  one.  Since,  however,  a  suspension  is  apt  to  become 
anticomplementary  in  three  or  four  weeks  it  is  advisable  to  use 
a  fresh  suspension  about  e\ery  two  weeks.  A  simple  method  of 
precipitating  barium  sulfate  is  described  by  ^^'oltf.^ 

]\rix  hfteeuv  c.c.  of  5  per  cent,  sodium  sulfate  and  10  c.c. 
of  5  per  cent,  barium  chloride.  Centrifugate  after  precipitation 
has  taken  place,  draw  off  the  supernatant  fluid  and  wash  the 
residue,  barium  sulfate,  once  in  physiological  salt  solution.  After 
centrifugalization  suspend  the  1)arium  sulfate  sediment  in  25 
c.c.  of  phvsiological  salt  solution,  which  makes  the  proper  dikt- 
tion  for  use  in  absorption. 

Siiimnarx:  Thus  it  appears  that  by  abs()rt)tion  methods  the 
number  of  posit ve  reactions  in  the  Wassermann  test  for  syphilis 
is  increased.  The  relative  value  of  the  Rossi,  Wechselmann  and 
Wolff  methods  of  absorption  is  indicated  l)y  the  following  com- 
parison of  the  various  tests  just  described: 

By  the  absorption  of  natural  amboceptor  by  sheep  cells  10.6 
l)er  cent,  of  the  negative  si)ecimens  were  made  ])()sitive. 

By  the  treatment  of  inactive  serum  with  barium  sulfate 
13.9  ])er  cent,  of  the  negative  specimens  were  made  positive. 

l>y  the  use  of  bolli  sheep  cells  and  barium  sulfate  on  inactive 
serum,  27.2  i)er  ceni.  of  ihe  negatix'e  specimens  were  made  posi- 
tive. 

\)v  the  treatment  of  actixe  serum  with  l)arium  sulfate  32. 1 
JKM*  cent,  of  the  negatj\e  specimens  were  made  jjositixc. 

Wolff's  method  of  treating  actixe  sei'um  \\  illi  l)ai"ium  sulfate 
gives  the  liighest  ])ercentage  ])Ut  is  not,  according  to  our  experi- 
ence, reliable. 

'J'hc  combination  of  ixossi's  and  Wcchsilmann's  methods 
gives  a  high  percentage;  and  so  far  as  may  be  judged   fn^m  the 
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results  of  our  few  tests,  there  is  uo  danger  of  thereby  rendering- 
the  Wasserniann  reaction  over  sensitive.  The  effect  of  barium 
sulfate  on  sera  free  from  syphilitic  and  gonorrhoea!  antibodies 
should,  however,  be  tested  at  length  before  the  use  of  barium 
sulfate  in  the  routine  serum  diagnosis  of  venereal  diseases  is  rec- 
commended. 

Rossi's  method  of  absorbing  natural  amboceptor  from  the 
serum  to  be  tested  is  of  practical  value  and  perfectly  safe. 
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SIGNIFICANCE  OF  THE  GROUP  OF  "HEMOPHILIC" 

BACILLI  IN  CONJUNCTIVITIS,  ESPECIALLY 

IN  THAT  OF  "TRACHOMA." 

ANNA  WESSELS  WILLIAMS. 

(From  the  Division  of  Laboratories,  Department  of  Health,  Xew  York  City. 
Director,  William  H.   Park,   AI.D.) 

During  the  past  year  and  a  half  ten  workers  have  been 
grouped  in  the  Heahh  Department  for  the  purpose  of  studying 
trachoma  and  alHed  conditions  from  all  standpoints,  but  espe- 
cially from  that  of  the  public  school  children  of  New  York  City. 
These  workers  have  been  advised  and  encouraged  most  helpfully 
by  Dr.  Wm.  H.  Park,  Director  of  Laboratories.  The  paper  to- 
night is  a  report  of  one  phase  of  the  work — a  part  of  the  bac- 
teriologic  study — and  it  will  emphasize  only  two  points. 
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From  ihe  important  papers  of  Dr.  Xoguchi  and  Dr.  Cohen^"^ 
read  before  this  Society  in  1910-11,  we  have  had  a  good  oppor- 
tunity of  learning  of  some  of  the  recent  work  that  has  1)een  done 
on  the  etiology  of  trachoma ;  how  certain  epithelial  cell  inclusions, 
which  have  been  found  in  large  numbers  in  the  acute  papillary 
stages  of  the  disease,  are  considered  by  the  majority  of  the  many 
students  of  this  subject  to  be  the  cause  of  trachoma.  Xoguchi 
and  Cohen  believe  that  these  inclusions  are  an  accompanying  in- 
fection :  \\'olbach,  ]\lcKee^  Addario''  and  a  very  few  others  think 
thev  are  degeneration  products  of  the  epithelial  cell ;  while  Hert- 
zog'  and  a  few  others  think  they  are  involution  forms  of  the 
gonococcus. 

From  time  to  time  in  the  history  of  trachoma  investigations 
the  claim  that  the  gonococcus  is  an  etiologic  factor  in  trachoma 
has  been  urged.  In  order  to  find  out  wdiether  or  not  the  gono- 
coccus had  anything  to  do  with  the  trachomatous  eyes  of  school 
children,  and  at  the  same  time  to  make  a  more  comprehensive 
bacteriologic  study  of  these  eyes  and  to  continue  the  investiga- 
tions of  the  trachoma  inclusions  started  by  C.  R.  Gurley  and  J. 
Chase  in  cnu"  laboratory  in  1910  this  part  of  the  study  was 
planned.  An  eye  clinic  was  established  in  the  Research  Labora- 
tory, with  Dr.  Wootton,  the  Dei)artment's  Ophthalmologist,  in 
charge,  assisted  bv  Dr.  Von  Shollv,  Miss  Gurlev  and  others  of 
the  group. 

A  histor\-  and  a  minute  record  of  the  course  of  each  case 
has  l)een  kept  by  the  folder  and  card  index  system.  All  of  the 
charts  and  chart  holders  for  the  work  as  well  as  a  certain  amount 
of  money  for  the  carfare  of  those  children  li\ing  at  a  distance 
and  to(j  \)i)()v  to  ])ay  were  presented  by  the  Committee  on  the 
Preventifjn  of  J>lindness  of  the  Sage  hOundation.  These  aids 
were  most  helpful  lo  us  in  gelling  (juickly  and  satisfactorily  into 
the  work. 

|-"ollowing  the  course  for  so  long  a  time  of  such  a  large 
series  (jf  cases  of  all  types  of  con junctixitis  1)\-  full  written  rec- 
ords lias  seldom,  if  ever,  been  done  bef(jre.  Jt  has  allowed  us  to 
make  the   cohnnn   of   recoxering  cases   seen    in   Table    t    and   to 
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trace  a  certain  iuini1)er  of  cases  from  acute  catarrh  tlirou^h  a 
series  of  attacks  to  i)ai)illarv  trachoma  witli  tyi)ical  inclusions. 
Tables  showing;-  the  course  of  the  cases  will  he  .i^ixen  in  the  full 
report  at  a  later  date.  We  mean  to  keep  track  of  the  cases  of 
trachoma  which  we  have  recorded  as  cured  with  the  exception  of 
mild  folliculoses,  in  order  to  determine  if  possible  wdiether  subse- 
quent symptoms  of  trachoma  are  the  result  of  an  exacerbation  ov 
a  reinfection. 

In  our  clinic  after  the  minute  descri])tion  of  the  eye  condition 
was  recorded,  in  each  new  case,  and  from  time  to  time  in  some 
of  the  older  cases,  a  light  curettage  of  the  i)alpebral  conjunctivae 
was  made,  then  a  sterile  cotton  swab  was  rubbed  over  the  curetted 
areas  and  was  placed  immediately  into  a  tube  of  ascitic-broth 
which  was  taken  at  once  to  the  laboratory,  wdiere  part  of  it  was 
planted  on  a  series  of  culture  media  plates,  including  glucose- 
ascitic  agar,  blood  agar  and  plain  alkaline  veal  agar.  All  were 
then  placed  in  the  incubator  at  36°  C,  and  were  examined  within 
24  hours,  and  later  when  necessary. 

From  one  case  among  the  first  growth,  Miss  Wilson  found 
a  few  gonococcus-like  colonies  on  glucose-ascitic  agar  and  on 
blood  agar.  These  were  fished  and  were  found  to  be  a  tiny  gram 
negative  bacillus  which  was  strictly  hemoglobinophilic.  Since 
then,  rabbit  blood  broth,  instead  of  ascitic-broth  has  been  used 
for  the  cultures  taken  directly  from  the  eye,  since  this  medium 
is  better  for  the  tiny  bacillus  and  ecpially  good  for  the  gonococcus. 
The  blood  broth  acts  as  an  enriching  medium  in  those  instances — 
and  they  are  not  few — where  there  is  no  growth  on  the  original 
plates.  After  about  24  hours  in  the  incubator  the  blood  broth  in 
practically  all  the  acute  papillary  trachoma  cases  (Table  I)  has 
shown  an  abundant  growth  of  the  little  bacillus,  and  blood  agar 
plates  made  at  this  time  from  the  blood  broth  culture  generally 
have  given  many  typical  colonies.  This  tiny  bacillus  in  blood 
broth  grows  in  small  and  large  compact  groups  which,  after 
Gi"am,  counterstained  by  fuchsin,  appear  under  the  low  power  as 
small  granular  masses  taking  a  brilliant  red  stain.  The  indi- 
vidual bacillus  does  not  show  so  brilliant  a  stain.     Stained  by 
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Giemsa  fhrsc  small  (/roups  of  bacilli  haz'c  morphology  and  stain- 
ing characteristics  rcry  similar  to  those  of  some  of  the  trachoma 
inclusions.  Our  attention  was  thus  early  directed  to  the  question 
of  the  identity  of  the  two.     1  shall  speak  of  this  a  little  later. 

In  looking-  up  the  literature  on  henioglobinophilic  bacilli 
found  in  eye  diseases  (Table  II),  I  was  surprised  to  find  that 
most  investigators  say  that  the  influenza  bacillus  is  found  rather 
infrequently — with  the  exception  of  Miiller's  series  of  cases;  and 
that  the  Koch-Weeks  bacillus  is  found  practically  only  in  acute 
conjunctivitis — and  that  it  grows  better  0)1  serum  agar  than  on 
blood  agar.  ]\Iiiller'^  found  in  a  large  percentage  of  his  acute 
trachoma  cases  in  Egypt  a  tiny  bacillus  which  he  could  not  differ- 
entiate from  the  influenza  bacillus,  though  he  thought  it  was  an- 
other species,  since  there  were  no  cases  of  influenza  about. 

In  Manila  recently  Edwards'  found  in  a  few  cases  of  tra- 
choma a  minute  Gram-negative  bacillus  which  was  a  strict  henio- 
globinophilic. He  called  it  B.  trachus,  and  suggested  that  it 
might  produce  the  trachoma  inclusions. 

A  few  authors — Kamen^  and  others,  claim  that  the  Koch- 
Weeks  bacillus  is  a  strict  henioglobinophilic  and  that  the  cultural 
work  of  those  who  claim  otherwise  is  open  to  criticism. 

So  we  had  first  before  us  the  i)robleni  of  the  relationship  of 
our  bacillus  to  the  influenza  and  the  Koch- Weeks  bacillus. 

After  carefully  examining  a  series  of  clinically  typical  ''pink 
eye''  and  getting  an  abundant,  ])ractically  pure  growth  of  a 
bacillus  similar  in  general  to  the  one  we  were  isolating  from  our 
papillary  trachoma  cases,  we  were  forced  to  the  conclusion  that 
those  who  consider  tlic  Kocli- Weeks  bacillus  a  strict  henioglo- 
binophilic are  correct.  The  word  hemophilic,  therefore,  in  Table 
II  and  in  the  title  of  this  pa]>er  should  be  clianged  to  lienK^glo- 
bin(j])hilic.  J-'urthOi-niore.  in  this  series  ot"  cases  of  "pink  e\-e" 
we  found  that  the  size  oi  the  bacillus  in  the  direct  smear  of  the 
exudate  \aried  from  coecns  t'<»rnis  lo  coiiipai'ativ  ely  long  forms, 
while  the  jnuc  cnltnrcs  did  n<»i  al\\a\s  \ai-\-  c< >rrespon(lingilv, 
hence  we  cannot  eonsidcr  the  point  of  size  in  tlie  direct  smear  of 
wortli   in   difTci-ciit  inl  iri"    I\<  .cji  Weeks  and   llic   inllneiiza  l)acillus 
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(see  Table  II).  It  was  suri)rising-  to  us  to  find  in  the  direct  smear 
from  several  of  the  cases  of  "pink  eye"  so  few  distinct  bacilli, 
although  the  culture  plates  showed  an  abundant  growth.  In  these 
smears  and  in  the  direct  smears  from  our  trachoma  and  follicular 
conjunctivitis  cases  where  the  tiny  bacillus  was  almost  invariably 
found,  no  recognizable  bacilli  wxre  seen  within  the  leucocytes, 
Avhile  Ave  found  the  groups  lying  Avithin  the  cells  for  the  most 
part  scattered  and  atypical — corresponding  frequently  to  Lind- 
ner's^ extra  cellular  "initial  bodies,''  found  in  his  cases  of  tra- 
choma. 

It  has  been  stated  that  trachoma  gives  no  constant  bacterio- 
logic  findings.  In  order  to  get  further  evidence  on  this  point, 
that  is,  to  find  whether  or  not  the  tiny  bacillus  we  w^ere  finding 
so  constantly  in  our  cases  of  papillary  trachoma  were  present  in 
the  cases  direct  from  other  countries,  w^e  are  examining  at  Ellis 
Island,  through  the  kindness  of  Dr.  Stoner,  Chief  Medical  Of- 
ficer, and  of  his  assistants,  cases  of  typical  and  doubtful  trachoma 
in  the  immigrants.  We  have  already  examined  i6  cases,  in  three 
of  which  with  marked  papillary  trachoma  both  hemoglobinophilic 
bacilli  and  trachoma  inclusions  were  found.  In  four  border  line 
cases  and  two  follicular  conjunctivitis  cases  only  bacilli  were 
found,  wdiile  in  seven  recovering  cases  no  bacilli  were  found,  and 
only  a  few  inclusions  in  three  of  these.  Thus,  so  far,  these  find- 
ings correspond  with  those  of  our  school  children. 

We  have  isolated,  in  all,  128  strains  of  a  hemoglobinophilic 
bacillus  from  our  series  of  213  cases  (Tal)le  II),  and  we  have  as 
yet  not  been  al)le  to  find  any  distinct  diticrential  points  between 
any  of  them  or  between  our  strains  and  those  of  the  B.  influenzae 
as  described  by  others  or  as  studied  by  us.  Two  strains  of  the  P^. 
influenzae  kindly  sent  us  by  Dr.  Wollstein  liave  been  studied 
with  our  cultures. 

It  is  true  that  certain  of  our  strains  show  small  ])eculiarities 
which  seem  to  be  holding  through  many  culture  generations,  such 
as  greater  tendency  to  thread  formation,  more  marked  pleo- 
morphism,  large  or  small  size,  etc.:  but  so  far  we  have  found  no 
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distinct  relationsliip  between  these  characteristics  and  the  chnical 
picture. 

We  are  compelled,  therefore,  for  the  present  to  group  all  of 
these  bacilli  with  the  influenza  bacillus. 

Dr.  MacXeal  and  Dr.  Povitzky  are  studying  complement  de- 
viatiiMi  of  the  grout),  but  so  far  have  encountered  little  but  diffi- 
culties. 

Miss  Mishulow  is  getting  some  interesting  results  with 
symbiosis  studies,  l)ut  at  present  they  can  only  be  used  practically 
to  show  some  of  the  difficulties  in  the  way  of  demonstrating  and 
of  isolating  the  little  bacillus.  Staphylococci  seem  to  have  a 
decidedly  inhibitory  action  on  the  growth,  especially  in  blood 
broth,  while  certain  non-hemolysing  streptococci  favor  the 
growth  slightly,  and  the  xerosis  group  shows  a  markedly  favor- 
able action.  On  non-blood  media,  growth  has  been  obtained  only 
with  the  xerosis  bacillus. 

11ie  fact  that  the  staphylococcus  inhibits  growth  may  ac- 
count in  part  for  negative  results  in  some  of  our  apparently  re- 
covering cases  where  staphylococci  were  in  abundance. 

I  said  that  early  pure  cultures  show  a  resemblance  to  sonie 
trachoma  inclusions.  These  early  cultures  show  many  forms 
similar  to  Lindner's  initial  bodies  and  smears  taken  daily  from 
the  same  culture  and  stained  by  Giemsa  show  morphologically  a 
similar  cvcle  of  dexelopment  to  tliat  described  by  Prowazek  and 
others,  es])ecially  1)\'  Lindner'"  in  1910,  for  the  famed  chlamy- 
dozoa  of  trachoma  or  the  trachoma  inclusions.  In  other  words, 
in  the  culture  of  tlie  tiny  hemoglobinophilic  bacillus  we  ha\'e, 
nKjrphologically,  a  culture  of  the  trachoma  inclusions.  Thus 
we  ha\e.  first  tin\-  coccus-like  or  short  bacillar  bodies  taking  a 
clear  blue  stain,  and  later  the  a])])earance  of  \cry  tiny  metachro- 
matic granules  willii.n  these  blue  bodies,  then  tlie  _i^ra(hial  disap- 
pearance of  the  blue  bodies  leaving  a  mass  of  inelachromatic 
granules.  I  have  placed  under  ihe  microscopes  some  initial  in- 
clusions and  a  more  de\c'lo]»e(l  iiiclnded  form  fi'oin  a  case  of 
l>apillarN'  trachoma,  also  smears  of  a  cnllni'e  from  the  same  case 
made  atter  j.  ^^  and  5  da\s'  grov\tli  on  blood  agar,  and  xon  can 
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readily  see  for  yourselves  the  slrikin<;-  resemblance  between  tlie 
two,  a  resemblance  still  more  strikin*;-  when  many  smears  and 
cultures  are  examined. 

That  the  epithelial  cells  of  the  conjunctiva  may  take  up  bac- 
teria is  a  well-knowai  fact,  but  nobody  before  has,  to  my  know  1- 
edge,  followed  the  cycle  of  development  of  the  bacteria  within 
the  cells,  and  no  one  has  recognized  the  possibility  of  any  of  the 
groups  of  hemoglobinophilic  bacilli  found  by  us  so  fref|uently  in 
trachoma  having  the  power  to  grow  in  the  epithelial  cells,  except 
Edwards,  who  merely  suggested  that  the  bacilli  which  he  found 
might  produce  the  trachoma  inclusions. 

In  most  cases  of  blenorrhoea,  gonococci  are  found  in  the 
conjunctival  epithelial  cells,  and  since  these  organisms  in  pure 
cultures  pass  through  a  cycle  of  development  somewhat  similar 
to  that  of  the  hemoglobinophilic  bacillus,  that  is,  the  production 
ultimately  of  masses  of  metachromatic  granules  in  the  cultures, 
with  the  gradual  disappearance  of  the  blue-staining  organisms, 
there  is  reason  to  suppose  that  they,  too,  may  form  inclusions, 
especially  in  certain  cases,  although  this  is  a  subject  which  needs 
much  further  study  in  connection  with  a  bacteriologic  study  of 
gonorrhoic  and  non-gonorrhoic  opthalmia  neanotorum. 

In  none  of  our  school  children  cases  so  far  have  we  found 
gonococci.  While  the  two  facts  which  we  wish  to  emphasize  in 
this  pa])er,  namely,  first,  the  finding  of  our  tiny  bacillus  so  uni- 
formly in  our  cases  of  papillary  trachoma,  where  we  have  found, 
too,  the  trachoma  inclusions,  and  second,  their  morphologic  sim- 
ilarity, lead  us  to  conclude  that  bacillus  and  inclusions  are  prob- 
ably identical  in  papillary  trachoma,  and  hence  that  the  bacillus 
is  probably  the  cause  of  the  disease. 

The  hypothesis  that  one  or  more  of  the  group  of  hemoglo- 
binophilic bacilli  is  the  cause  of  trachoma  explains  many  other 
hitherto  unexplanable  phenomena  of  this  disease,  (i)  its  regular 
onset;  (2)  its  insidious  course;  (3)  its  variable  contagiousness, 
with  its  exacerbation  of  secretion;  (4)  the  continued  presence  of 
trachoma  in  certain  districts  where  helping  causes  are  present, 
etc.     Of  course,  suitable  monkey  inoculati(^ns  would  in  all  prob- 
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ability  be  all  that  is  necessary  for  proof  or  disproof.  It  is,  to 
sav  the  least,  a  very  good  working  hypothesis.  For  it  means 
practically  that  all  cases  of  secreting  conjunctivitis,  however 
mild,  should  be  looked  after  until  all  secretion  has  ceased.  With 
organisms  of  this  type  which  presumably  may  lose  their  virulence 
quickly,  sufficient  oversight  of  cases  gives  great  hope  of  getting 
rid  of  dangerous  carriers.  On  the  strength  of  these  results  we 
are  strongly  advocating  and  trying  to  get  established  special 
mixed  classes  for  the  school  children  who  are  now  being  sent  to- 
school  with  very  slight  secretions  while  receiving  treatment  at 
clinics.  The  Board  of  Education  has  the  plans  under  considera- 
tion. \\>  are  also  advocating  m(^re  minute  home  inspection  and 
instruction,  and  we  are  hoping  for  help  in  this  part  of  the  work 
from  organizations  whose  work  lies  in  these  directions. 

To  lessen  the  disease  among  our  immigrants,  our  immediate 
hope  is  the  establishment  by  the  ship  companies  of  more  prophy- 
lactic measures  on  board  ship.  Wtih  arrangements  for  the  iso- 
lating of  all  secreting  eye  cases,  and  the  helping  to  keep  all  eyes 
clean  by  boric  acid  solutions,  etc..  the  Iiumigration  Bureau  at 
Ellis  Island  would  in  all  probability  not  need  to  deport,  as  they 

do  now  from  lime  to  lime,  a  whole  group  of  cases  of  acute  papil- 
lary trachoma. 

With  these  measures  established,  if  our  hypothesis  is  correct,. 
we  can  ho])e  in  a  reasonable  time  to  have  trachoma  under  control, 
if  not  practically  stamped  out. 
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Table  III. 

Showing  Frequency  of  Hemoglobinophilic  Bacilli  in  Author's  Series 

of  Cases. 


Diagnosis 

Number  of  Cases 
Examined 

Number  of  Cases 
Showing    Bacilli 

Acute  Conjunctivitis  ("Pink  Eye,"  etc  ) 

47 

38 

(  Acute  Papillary  Conjunctivitis 

47 

46 

"Iracnoma   -^                                   .        ^ 

\  Old  and  Recovering  Cases. . . . 

68 

13 

Follicular  Conjunctivitis 

40 

31 

Folliculosis 

11 

0 

Total   

213 

128 

Discussion. 

Dr.  Wootox  :  Dr.  \\'illianis'  classification,  approached  from 
the  chnical  standpoint,  amounts  to  alx)ut  this:  Those  cases  that 
slie  has  classified  as  papillary  conjunctivitis  exhihit  hypertrophied 
conjunctivae,  the  hlood  vessels  are  either  partially  or  completely 
obscured,  and  if  follicles  be  discernible  the  interstices  between 
them  are  obliterated  by  the  hypertrophy. 

In  lier  cases  of  folliculosis  there  is  merely  a  formation  of 
follicles  without  hypertrophy,  and  her  cases  of  follicular  con- 
junctivitis are  clinically  folliculosis  witli  secret i(^n  added.  The 
cicatricial  forms  (>{  traclioma  are  too  well  known  to  require  de- 
scription. 

X^ow,  in  re,iL;ar(l  to  the  cases  of  i)api]lar\'  conjunctivitis  we 
ha\'e  followed  a  <^<)od  nian\'  of  tlicm  at  the  Kesearcli  Laboratory, 
occurrin^i;'  in  school  children,  and  it  has  been  a  (|ucstion  whether 
thev  ever  j^o  on  to  cicatrization  and  paining.  I  lia\c\  liowe\er, 
seen  ])anniis  follow  in  two  cases.  In  iliese  cases  ol  papillary  con- 
junctivitis the  trachoma  bodies  (»f  llalberstaedter  and  i*i"owa/.ek 
are  found  practicalK'  willionl  e\ce])lion.  and  we  ma\'  consider 
them  from  ilie  point  of  \  iew  of  one  or  the  other  of  two  theories. 
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The  theory  advanced  by  Cohen  and  Xoguchi  is  that  the  trachoma 
bodies  do  not  necessarily  imply  trachoma  at  all,  but  that  they 
are  characteristic  of  an  independent  conjunctival  infection 
which  may  become  ingrafted  on  other  conditions.  If,  on  the 
other  hand,  we  start  with  Dr.  Williams'  hypothesis,  that  these 
various  stages  of  conjunctixal  affection  are  different  stages  of  the 
same  disease,  caused  by  repeated  infections,  possibly  with  a 
hemoglobinophilic  bacillus  which  in  a  certain  stage  of  its  de- 
velopment is  related  to  the  trachoma  bodies,  then  we  must  regard 
these  cases  of  papillary  conjunctivitis  in  children  as  one  of  the 
stages  of  trachoma. 

Dr.  Williams'  theory  certainly  explains  the  tendency  of  the 
disease  to  extend  itself  in  overcrowded  communities.  Trachoma 
is  not  a  disease  that  belongs  to  any  country  or  to  any  race,  but 
sometimes  to  different  races  in  different  countries,  and  always 
under  such  circumstances  does  it  afflict  those  who  are  overcrowd- 
ed and  live  under  conditions  which  render  repeated  infections 
likely  to  take  place. 

The  cases  that  I  have  studied  at  the  Research  Laboratory     * 
have  mostly  occurred  in  children.     In  the  adult  cases  the  charac- 
ter of  the  papillary  hypertrophy  is  in  my  opinion  somewhat  dif- 
ferent. 


RECENT  MEWS  ON  INFLAMMATION  OF  THE  ENDO- 
]\IETRIUM  AND  "ENDOMETRITIS." 

ROBERT  T.  FRAXK. 

Formerly  every  seeming  glandular  increase  was  classitied 
as  "hypertrophic  or  hyperplastic  glandular  endometritis."  No 
correspondence  between  clinical  types  and  pathological  findings 
could  be  drawn.  In  the  last  few  years  our  knowledge  has  been 
greatly  increased  by  new  investigations.  Unfortunatly  these 
newer  findings  have  been  scarcely  heeded  in  the  L^nited  States. 
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Hilschniann  aiul  Adler  in  1908  reported  upon  the  changes 
which  occur  in  the  normal  human  endometrium  under  tlie  in- 
fluence of  the  ovary.  As  described  by  them,  a  regular  monthly 
cvcle.  divisible  into  four  phases,  could  be  observed,  (i)  The 
premenstrual  stage  (stage  of  secretion)  is  characterized  by 
marked  glandular  activity,  increase  in  size  of  glands,  enlargement 
of  cells  distended  with  secretion,  pseudopapillary  formations,  and 
decidual  stroma  changes.  (2)  Menstruation  is  accompanied  by 
rapid  deturgescence,  with  extrusion  of  red  blood  cells  into  the 
stroma  and  later  into  the  uterine  lumen.  The  gland  cells  pour 
out  their  secretion  and  rapidly  assume  simple  shapes.  (3)  The 
posttnenstrual  stage  (stage  of  rest)  corresponds  to  what  formerly 
was  called  normal  endometrium — simple  glands,  spindle  and 
round  celled  stroma.  (4)  The  Interval  is  marked  by  growth  of 
all  constituents.  The  glands  enlarge,  saw-tooth  forms,  high  col- 
umnar epithelium,  mitoses;  the  stroma  shows  the  beginning  of 
decidual  changes  and  mitotic  changes. 

Hitschmann  and  Adler  considered  the  hitherto  described 
glandular  forms  of  "endometritis"  as  normal  premenstrual 
changes.  Thev  limited  the  term  "endometritis"  to  interstitial 
forms  and  considered  as  sole  criteria  of  intlamniation  the  pres- 
ence of  plasma  cells. 

The  large  number  of  sul)se(juent  investigators  accept  the 
findings  of  Hitschmann  and  Adler  with  great  reserve.  All  ac- 
knowledge  that  cyclical  changes  take  place,  but  the  consensus  of 
opinion  is  that  no  rigid  schema  can  be  drawn  u]).  Furthermore, 
future  investigation  has  shown  that,  thougli  I  lie  presence  of 
plasma  cells  is  a  sure  sign  of  inllammation,  these  cells  disappear 
long  before  inflammation  ceases,  and  tliat,  therefore,  the  absence 
of  i)lasma  cells  is  no  guarantee  that  no  iuHammation  exists. 

The  main  ()uestion  now  resolves  itself  into  whether  we  can 
recognize  the  usual  sii^ns  of  inllamuiation — exudative,  vascular 
and  stroma  changes — in  spite  of  the  constant  cyclical  \ariati(^ns, 
which  tend  to  mask  them,  and  whether  true  inllammatory  affec- 
tion>  of  the  endometrium  intluence  the  clinical  course.  Authors 
who  have  attempted   to   furnish  descrijMions  of   i)athognomonic 
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changes  (for  instance  All)recht  and  Logothelopulos)  offer  no 
criteria  which  are  convincing.  Others,  who  interpret  exagger- 
ated or  irregular  phases,  as  due  to  (hsturbed  ovarian  function, 
are  able  to  correlate  the  morphological  and  clinical  data  to  better 
advantage  (Beuttner). 

From  the  evidence  at  hand  it  appears  certain  that  minor 
and  moderate  changes  in  the  composition  of  the  endometrium — 
hitherto  classified  as  "endometritis" — are  accounted  for  by  cycli- 
cal changes;  that  plasma  cells,  when  present,  are  a  sure  sign  of 
inflanmiation,  but  that  their  absence  does  not  make  certain  the 
absence  of  inflammation  ;  that  such  evidence  of  inflammation  as 
can  be  noted  elsewhere  in  the  body  is  frequently  masked  by  the 
cyclical  changes;  that  when  inflammation  is  actually  present  (as 
shown  by  plasma  cells),  there  may  be  no  clinical  signs  of  *'endo- 
metritis,"  and,  on  the  other  hand,  that  when  all  the  signs  of 
"endometritis"  occur  no  morphological  evidence  of  inflammation 
may  be  noted. 

On  the  other  hand,  all  changes,  both  morphological  and  clin- 
ical, can  be  accounted  for  1)y  purely  ovarian  disturbances  which 
escape  anatomical  observation,  but  may  be  studied  by  physiologi- 
cal methods — castration,  X-Ray  of  ovaries. 

At  the  present  time  it  is  more  important  to  offer  a  simple 
and  reliable  guide  to  the  pathologist  for  use  in  making  his  report 
on  curettings,  etc.,  than  to  take  any  fixed  and  irreconcilable  stand 
in  regard  to  a  mooted  question.  The  following  plan  is  offered 
for  use  in  making  reports. 

I.  (i)   A  premenstrual  or  secretory  stage. 

(2)  A  stage  of  menstruation  (it  will  be  found  that  mu- 

cosae  from  cases  of  menorrhagia   and   iiietrorr- 
hagia  alike  conform  to  this  type),  and 

(3)  an  interval  or  stage  of  comparative  rest. 

Curettings  of  these  types  should  be  reported  as  ''normal 
endometrium,"  with  mention  of  the  appropriate  stage,  regardless 
of  whether  the  stage  conforms  accurately  with  the  date  of  men- 
struation. 

II.  If,  in  addition,  plasma  cells  are  found,  it  is  sufficient  to 
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report     "endonictriuni,     showing     chronic     inflammation"     and 
"**cychcal  stage  i,  2  or  3,"  as  the  case  may  be. 

III.  Borderhne  cases  between  physiological  and  pathological 
growth  can  be  classified  as  ^'endometrium  with  exaggerated 
phase,"  in  order  to  emphasize  the  fact  that  the  change  is  purely 
secondary   (ovarian  influence). 

IV.  ^larked  glandular  cystic  hyperplasia,  hyperplasia  after 
the  menopause,  etc.,  can  be  reported  as  such  without  the  use  of 
the  word  "endometritis." 


TWO  CASES  OF  IXFECTIOX  WITH  LAMBLIA  INTES- 

TINALIS.* 

EUGENE  F.   DU  BOIS,  A.B.,   M.D.,  AND  W^ILLIAM   C.  TORO,  A.M.,   M.D., 

NEW   YORK. 

(From  the  Departments   of  Applied    Pharmacology   and   Clinical    Patholog}', 
Cornell   University   ^ledical   College.) 

The  Lamblia  Intestinalis  or  Megastoma  Entericum  seems  to 
be  a  fairly  common  parasite  in  Europe,  but  in  America  it  has 
been,  reported  only  three  times.  LambF  found  the  organism  first 
and  called  it  Cercomonas  Intestinalis.  Later  Grassi^  and  others 
in  Italy  found  that  it  was  not  an  unusual  parasite  in  cases  of 
intestinal  trotible.  Moritz  and  Holzl*'  made  an  extensive  study  of 
the  subject  and  fcjund  llic  organisms  in  the  stools  of  half  a  dozen 
patients  suffering  from  (harrhoea  and  in  the  duodenums  of  ten 
tubercular  ])aticnis  wlio  came  to  autopsy.  Paul  Cohnheim\  in 
Berlin,  reports  the  i)arasites  in  the  stomach  contents  of  several 
cases  of  carcinoma  venlriculi  and  in  the  stools  of  ll\c  patients 
with  diarrhoea  and  also  in  tlnx-c  normal  in(li\i(luals. 

*Since  this  report  was  re.-id  hi-forc  thr  .Sociitw  i^anihlia  cysts  have  been 
fonnd  by  Mr.  John  1^.  Ray,  Jr.,  a  senior  student  of  the  Cornell  University 
Medical  Collej<e,  in  the  feces  of  a  bahy  foin"  months  old.  'I'hc  writers  have 
also  fonnd  them  in  a  boy  seven  years  old  who  has  suffered  from  diarrhoea. 
His  k.  ]'.  C.  are  4,500,000;   Haemoglobin,  Sj  per  citit. 
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Al)r)iit  a  dozen  otlicr  wrilers  have  re])C)rte(l  cases  from  Italy, 
German}',  Rnssia  and  Sweden.  Stiles',  ten  years  ago,  reported 
the  first  American  case,  a  patient  of  Dr.  Ilemmeter  in  Baltimore. 
Emerson^  has  described  in  his  text  book  a  case  from  the  wards 
of  the  Johns  Hopkins  Hospital.  Allen'''  has  recently  found  the 
Lamblia  in  a  negro  girl  with  diarrhoea  who  has  never  been  out 
of  Charlotte,  N.  C.  The  organism  has  also  been  found  in  mice, 
rats,  rabbits,  cats,  dogs  and  sheep,  and  is  probably  transmitted 
to  man  throngli  dust  or  food  contaminated  by  the  excreta  of  these 
animals. 

The  Lam1)lia  belongs  to  the  family  of  Flagellata  and  shows 
four  pairs  of  flagellae.  The  motile  form  of  the  parasite  is  kite 
shaped  and  measures  10-21  m,  in  length  and  5-12  m.  in  breadth. 
There  is  a  curious  sucker-like  mouth  which  is  kidney  shaped 
when  seen  from  the  front  and  concave  wdien  seen  from  the  side. 
The  nucleus  is  divided  into  two  oval  bodies  which  are  sometimes 
united  by  a  bridge.  The  flagellae  causes  a  rapid,  aimless  motion 
sometimes  making  the  organism  turn  over  and  over  as  it  crosses 
the  field  of  vision. 

Apparently  the  motile  forms  occur  in  great  numbers  in  the 
duodenum  where  they  attach  themselves  to  the  mucosa  by  means 
of  their  sucker-like  mouths.  When  carried  from  the  duodenum 
into  the  lower  intestine,  they  become  encysted  unless  they  are 
hurried  along  by  catharsis  or  diarrhoea.  Under  the  microscope 
the  process  of  encysting  can  be  readily  observed.  The  cysts  are 
oval,  slightly  refractile  and  measure  10x7  m.  Sometimes  they 
appear  structureless,  but  more  often  one  can  see  lines  indicating 
former  tiagellae  or  oval  bodies  indicating  the  halves  of  the 
nucleus. 

While  the  Lamblia  has  been  found  in  normal  individuals, 
it  has  much  more  often  been  found  in  children  and  adults  suffer- 
ing from  chronic  intestinal  indigestion.  ]\Iost  observers  consider 
it  harmless,  but  others  are  inclined  to  believe  that  it  can  start 
or  keep  up  the  condition.  Some  believe  that  the  i)arasites,  which 
are  often  present  in  enormous  numbers,  can  co\er  so  much  mu- 
cous membrane  as  to  interfere  with  the  absorption  of  foods. 
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It  seems  to  l)e  ratlier  dilticult  to  get  rid  of  the  Lanil)lia. 
Tliose  who  have  made  persistent  attempts  have  fotmd  that  calo- 
mel in  small  doses  is  almost  the  only  cure.  In  some  cases  the 
infection  lasts  for  years. 

America  has  so  many  immigrants  from  countries  infected 
with  the  Lamhlia  that  one  wcxild  expect  to  find  it  often  in  our 
hosiMtals.  W'liile  it  is  an  easy  parasite  to  overlook  in  an  ordinary 
routine  examination,  it  would  certainly  he  discovered  hy  any  one 
searching  for  amoehae. 

The  two  cases  here  jiresented  were  probably  infected  in 
Europe.  Thev  are  l)rothers,  five  years  and  three  and  one-half 
vears  old.  The  children  of  American  parents,  they  have  spent 
most  of  their  lives  in  Paris,  being  taken  on  motor  trij^s  through 
Xorthern  Italv,  Switzerland  and  Southern  Germany  in  the  sum- 
mers. Two  vears  ago,  the  younger  boy  l)egan  to  have  a  distended 
abdomen.  One  year  ago,  the  elder  boy  also  began  to  have  intes- 
tinal indigestion.  Last  summer  they  came  back  to  this  country 
and  were  seen  by  us  just  as  they  were  getting  over  mild  attacks 
of  whooping  cough.  Both  boys  were  in  fairly  good  condition, 
but  were  losing  weigiit.  dlieir  ai)petites  were  capricious,  their 
bowels  irregular,  their  stools  foul  smelling  and  their  urines 
loaded  with  indican.  There  \vas  no  mucus  in  their  stools  and 
Schmidt's  fermentation  lest  was  negative.  Both  boys  sliowcd  80 
per  cent.  Haemoglobin.  In  Xo\eml)er  encysted  Lamhlia  were 
found  in  their  feces  and  the  cliildren  were  ])ut  on  a  moik'rately 
restricted  diet  in  order  to  clear  u])  tlie  intestinal  indigestion.  In 
December  they  were  started  on  small  doses  of  calomel,  followed 
by  magnesium  citrate  twice  a  week.  Xow,  in  l'\'1)ruar\',  T()r2, 
their  a])i)etites  are  improved  and  the  yonngei-  bo\-  is  gaining 
weight.     The  ojdci'.boy  si  ill  has  sonit'  intt'slinal  indigeslion. 

1  he  stcjols  oi  ilic  younger  bo\'  have  from  llu'  lii'st  shown 
Lanibha  cysts,  lictore  ihe  calomel  the\'  were  prrsciit  in  enor- 
mous numbers,  axc-raging  ])erha]'s  two  c\'sts  to  a  .\o.  7  f.eitz 
field.  .Since  the  caloniiT  the-  cysts  ha\e  been  fewer,  and  in  the 
last   specimen  were  hard  to  lind. 
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The  older  l)()y  on  llie  first  two  examinations  sliowed  no  cysts. 
Later  they  appeared  in  hir<;e  nunil)ers.  Sliortly  after  calomel  was 
started,  they  disappeared  for  a  time,  hnt  the  last  examination 
showed  them  present  again. 

In  both  cases  kite-shai)e(l  forms  were  found  only  when  a 
laxatixe  was  given  and  the  stool  examined  on  a  warm  slide  as 
soon  as  it  was  passed.  Only  a  few  actively  motile  forms  were 
found  after  a  ])rolonged  search. 

Siiiiiinarx:  The  T.amblia  Intestinalis  is  a  i)arasite  oi  (loul)t- 
ful  pathogenicity  which  is  fairly  common  in  iuu'ope,  but  seldom 
found  in  America.  Possibly  it  is  overlooked  on  account  of  the 
fact  that  it  usually  appears  in  the  cyst  form,  which  is  very  small 
and  not  unlike  some  vegetable  cells.  The  two  cases  here  rei)orte(l, 
the  fourth  and  fifth  in  this  country,  were  probably  infected  in 
Europe. 

Discussion. 

Dr.  I.  Adler:  I  would  like  to  ask  whether  there  is  any 
eosinophilia  in  the  blood.  As  a  rule,  and  as  yet  unexplained,  all 
the  intestinal  rhizopods,  such  as  amoebae  and  the  like,  produce 
no  eosino])hilia,  while  the  flagellatae,  as  far,  at  least,  as  is  known 
to  me,  are  usually  associated  with  considerable  eosinophilia  in 
the  current  blood. 

Dr.  Martland:  T  have  a  case  of  infection  with  Laml)lia 
at  the  present  time,  which  was  referred  to  me  ])y  Dr.  John  B. 
Murphy,  of  Chicago,  for  the  purpose  of  making  repeated  exam- 
inations of  the  feces  for  trichomonas  intestinalis  and  tubercle 
bacilli,  l^he  patient  is  a  single  woman,  about  25  years  of  age, 
who  has  had  an  obstinate  diarrhoea  of  over  six  \ears'  duration. 
She  had  consulted  several  physicians  in  Xew  York,  Chicago  and 
abroad,  and  spent  a  large  ])art  of  this  time  in  ])ri\ate  hospitals 
and  sanitoria.  She  had  had  repeated  examinations  oi  the  urine, 
feces  and  gastric  analysis  made. 

I  first  exmined  her  specimen  of  feces  for  live  successive  days 
and  at  all  times  the  stools  were  loose;  there  was  no  formation  of 
scvbalae  at  all.     At  all  times  there  was  found  an  enormous  num- 
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ber  of  the  llai^ellatecl  forms,  together  with  a  very  hirge  nuinbcr 
of  the  ene^'Sted  forms. 

Hie  patient  was  ordered  to  l)ed  for  ten  days  and  kept  on 
sterile  food,  eonsisting  mostly  of  milk.  She  took  an  enema, 
morning  and  night,  in  the  knee  chest  position,  consisting  of  3 
pints  of  hot  water  containing  8  grs.  of  methylene  blue. 

A  capsule  was  given,  one  hour  after  each  meal,  three  times 
a  day.  consisting  of : 

Methylene  blue    gr.  3 

Quinine  tannate gr.  2 

Bismuth  su1)gallate    gr.    10 

In  addition,  caloiuel,  gr.  1/30,  was  given,  one  hour  after 
meals,  three  times  a  day,  on  the  first  day,  skipped  for  three  days 
and  repeated  in  a  like  manner. 

At  the  end  of  ten  days  the  feces  were  examined  for  four 
successixe  days,  and  no  Lamblia  were  found,  the  patient  being  on 
regular  diet,  and  the  medication  stopped. 

A  second  similar  course  of  treatment  was  pursued  for  an- 
other ten  days,  and  negative  examinations  resulted. 

Hie  patient  is  now  remaining  in  bed,  and  taking  saline 
enemas  twice  a  (la\',  and  large  doses  of  bisnuith  subcarbonate. 

She  has  been  c()nstii)ate(l  most  of  the  time,  with  several 
well  formed  stools  and  no  Lamblia  can  be  found. 

She  had  no  eosinophilia. 

Dr.  \V.  (\.  MacCallum  :  It  seems  to  me,  for  our  instruc- 
tion, it  would  perlia])s  be  easier  to  find  out  what  it  was  that  cured 
the  patient,  if  you  ga\e  one  thing  at  a  time. 

What,  J)r.  J  Ml  JJois,  ha\e  you  learned  further,  if  anything, 
as  to  the  stud}-  of  the  tissues?  lias  tliere  been  a  single  case  in- 
vestigated as  far  as  the  intestinal  wall?  Is  there  any  further 
history  oi  this  J.amblia  oiIk-i-  ihan  the  two  stages — the  encwsted 
and  the  actively  motile  f<»nn? 

I  >i<.  I)i'  i'.oi^:  (  )nly  owe  man.  /,al)t'l.  .Inli.  f.  I  rrdinnu/s- 
krankhcitcu,  \ii.   i<;oi.  p.  3()(;.  I  bclicxc.  lia^  pnl)lishe(l  descri])tion 
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of  sections  after  autopsy.  He  sliows  elal)orate  pictures  of  tlie 
Lamblia  attached  to  the  mucosa  l^y  the  flagellae.  There  is  no 
evidence  of  stages  other  than  the  cyst  form  and  the  motile  form. 
Grassi  swallowed  some  of  the  cysts  and  later  developed  an  infec- 
tion with  the  organism. 

We  regret  to  say  that  eosinophils  were  not  counted  in  these 
two  cases.  In  other  reported  cases  the  eosinophile  count  has  not 
been  increased. 
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PNEUMOXLV   AND    ABSCESS    OF    THE    LUNG   IN    A 

CHILD. 

W.   p.    XORTIIRUP,   M.D. 

I  think  tliis  case  is  of  some  value  as  showing-  how  llic  de- 
mands of  the  clinician  were  at  once  answered  l)y  the  auto])sv 
maker.  11ic  presentation  consists  mostly  of  the  X-rav  piciin-es 
which  demand  that  certain  things  shall  be  found  and  that  they 
were  subse(iuently  found. 

This  case  is  a  child  17  months  old;  was  sick  21  davs  in  the 
hospital,  was  sick  3  days  before,  making  24  davs  of  sickness. 
First  stage  ordinary  cold — coughing,   sneezing,   and   hoarseness. 
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Then  it  enters  ujkmi  a  second  stage  quite  different  from  the  first; 
the  cliild  showed  symptoms  (^f  a  sepsis.  Child  l^ecame  very  sick 
— pulse  was  rapid,  respiration  increased;  the  temperature  reached 
in  these  next  ii  days  io6\  fluctuating  from  ioi°  to  io6°.  At 
the  end  of  this  second  period  of  fluctuating  septic  temperatttre 
with  prostration,  the  child  entered  upon  a  third  stage,  namely,  a 
stage  which  was  more  or  less  uniform,  steady  temperature — high, 
]04  .  with  disturhed  respiration — jnilse  ratio,  and  went  four  or 
fi\-e  (lavs  upon  this  distinctly  ])neum()nic  course,  with  symptoms 
of  de\eloping  l)roncho-]meumonia.  It  later  went  on  to  a  fourth 
stage  in  which  the  child  seemed  to  i)ass  a  crisis,  to  improve  and 
promise  to  get  well ;  and  then  it  died. 

The  first  stage  I  ha\e  no  X-ray  picture  of,  the  ordinary 
cold:  the  second  stage  I  have  a  distinct  picture  of — the  heart  side 
has  distinctly  a  shadow  of  consolidation.  The  child  came  to  the 
liospital  at  the  beginning  of  the  secc^nd  period.  \\x  believe  this 
circumscribed  shadow  to  be  an  abscess.  It  does  not  touch  the 
heart;  it  lies  just  in  the  i)lane  which  you  see.  11ien,  in  order  to 
find  out  how  dee])  it  was  we  went  to  work  and  took  one  lateral 
picture.     1  he  abscess  sliadow  lies  in  tlie  \'er\-  center  of  the  lungs. 

It  was  perfectly  ol)\ious  tliat  tlie  child  was  i)rost rated  by  a 
\er\-  se\ere  illness.  We  fancied  there  was  an  associated  inllu- 
enza.  We  made  the  diagnosis  of  abscess  due  to  influenza  bacillus. 
We  proceeded  to  ])ut  in  a  needle  and  could  hnd  absolutely  noth- 
ing. After  a  little  we  took  another  ])icture;  here,  you  see,  is  the 
third  stage;  that  is  distinctly  a  pneumonia,  a  \ery  extensixe 
shadow.  .\o\\  there  is  a  fourth  stage  in  which  there  was  \'ery 
much  more  pneumonia,  which  we  could  not  i)icture  because  the 
child  was  too  ill  to  allow  it.  1  here  was  e\idently  an  abscess,  but 
we  could  not  liiid  it.  Wc-  searc-hed  the  month  and  si)ulnni  and 
CN'ervlhing  wc  could  ^ct  up  from  coughing  w c  sent  to  the  labora- 
tor\',  but  could  lind  nothing.  Ihit  to  me  it  seemed  pcrlectK"  ob- 
vious that  there  wa^  an  infection  of  inlluenza.  W C  bclicxcd  the 
aljscess  was  pi'ob.-ibK  due  to  an  intlncnza.  Then  ii  went  on,  as 
I  .said,  to  a  case  of  pncnnionia.  and  after  it  had  seemed  to  be  on 
recovery  from  iJiieunionia,  almost   like  a  crisis,  it   sn<l(lenl\   died. 
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Immdciately  after  death,  fearini;-  tliat  we  mii^lit  not  ^et  an 
autopsy,  I  ^i;()t  a  very  lariL;e  needle  and  i)rol)ed  in  exery  direetion, 
with  those  X-rays  hefore  me.  In  the  autopsy,  to  my  great 
satisfaction,  thev  (hd  find  two  aljscesses  about  the  size  of  beans, 
that  is,  they  were  technically  abscesses,  but  the\-  were  not  \a.vgt 
enough  to  satisfy  me.  This  hrst  shadow  was  fully  accounted  for 
by  what  we  found  at  autopsy,  namely,  these  little  cavities,  and 
all  about  little  necrotic  areas  with  a  little  tissue  betw-een  not  yet 
broken  down.  Idiere  was  a  formation  of  partially  organized 
fibrin  within  the  aheoli. 

So,  looking  l)ackwar(ls,  we  feel  satisfied  that  our  first  diag- 
nosis verified  that  the  primary  lesion  was  influenza,  with  an  in- 
fluenzal abscess,  and  the  i)neumonia  a  secondary  development.  I 
believe  the  only  lesions  of  the  body  were  in  the  lungs. 

Discussion. 

Dr.  MacCallum  had  i)erf()rmed  the  aut()])sy  for  Dr.  Xorth- 
rup  and  found  that  there  was  extensive  consolidation  of  nearly 
all  of  the  upper  lol)e  of  the  lung,  which  was  curiously  mottled 
"with  o]^a()ue  yellow  ])atches.  Idiere  were  numerous  holes  in  the 
pleura  produced  by  the  needle.  On  section  the  opaque  areas  had 
extended  into  the  lung  and  in  places  showed  li(|ui faction  of  their 
■central  jjortions. 

Dr.  Soper  was  al)le  to  discover  two  types  of  bacteria — pneu- 
mococcus  and  infiuenza  bacillus.  The  latter  grew  in  the  first 
culture  but  could  not  be  i>r()wn  again.  1  listologicallv.  tlie  Iuuq: 
shows  lobular  pneumonia  in  certain  areas,  of  wliich  there  is  ne- 
crosis of  the  tissue  and  li(|uefaction.  It  resembles  the  condition 
seen  occasionally  in  acute  glanders  of  the  lungs.  About  these 
areas  there  are  aheoli  in  which  the  fibrin  has  assumed  a  very 
solid  form  and  has  become  organized  b\'  an  inwision  of  connec- 
tive tissue  cells. 
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CHOLESTEATO:\rA  OF  HORSE'S   BRAIN. 

ELI    MOSCHCOWITZ.    ^l.D. 

The  liorse  had  <^"i\'eii  sviii])t()nis  of  1)hn<l  stagi^'ers  for  some 
weeks  i)re\i()iis  lo  death.  After  a  dehrious  attack  in  which  he 
smashed  four  stalls,  he  was  shot. 

At  autopsy,  l)oth  lateral  ventricles  were  completely  filled 
with  masses  which  fitted  accurately  into  the  cavity.  These  could 
be  removed  and  replaced,  like  a  ball  in  a  socket.  On  the  left 
side  the  mass  was  attached  l)y  a  thin  thread  to  the  pia;  on  the 
right  side  the  mass  la\'  entirely  free.  T^>()th  masses  w^ere  prac- 
tically identical  in  sha])e  and  structure.  They  were  the  size  of  a 
hen's  egg,  ovoid  in  sha])e,  and  perfectly  smooth.  They  wei*e 
white  in  color,  both  externally  and  on  section.  The  consistence 
was  soft,  and  on  section  the  cut  surface  was  smooth,  slightly 
granular,  and  uniform. 

^ricrosco])ic  exaniination  re\ealed  a  thin  fibrous  capsule  and 
a  stroma  which  consisted  by  loosely  distributed  small,  round 
cells,  cells  of  the  ])lasma  tyj^ie,  and  a  considerable  numl)er  of 
polymor])h()nuclear  leukocytes.  The  tumor  was  rich  in  small, 
well-formed  blood-vessels.  Throughout  the  section  are  numer- 
ous spaces  discreetly  distributed.  Idiese  s])aces  are  large  and 
are  made  u])  of  smaller  wedge-shai)e(l  si)aces,  which  are  in  a 
parallel  or  fan-like  arrangement.  The  spans  are  empty  in  the 
stained  s])ecimen,  but  are  filled  with  closel}'  wedged  cholesteriii 
crystals  in  the  fro/en  section. 

According  to  Kitt  (  ralholoijlc  dcr  I'icrni),  these  tumors 
are  known  among  \elerinarians  as  "cholesteatnnia  \ascul(»sa,'* 
although  the\-  do  not  resemble  in  the  slightest  way  the  cholestea- 
toma met  with  in  llie  human  being,  dhe  true  nature  of  these 
growths  is  not  kno\\n.  ('erlainlw  tlie  nhcroscopic  ]M'clure  and 
the  physical  characlerisiies  strongh'  suggest  an  inllaniiiiatory 
origin,  and  this  is  I'urlher  corroborated  b\  the  fact  that  the.se 
growths  fref|uenlly  occur  in  cases  (»f  chronic  glaiKk'rs  and  strep- 
tococcus inflanimaiioiis  ^^\  the-  nose. 
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CASE  OF  COXGKXn  \L  OBLITERATION  OF  THE  BILE 

DUCTS. 

ELI    MOSCllCOWITZ,    M.I). 

The  ])atienl  was  a  three  months  old  female  cliild  and  was 
jaundiced  from  birth.  The  jaundice  at  the  time  of  death  was 
deep,  although  the  skin  was  not  green.  1die  child  gained  very 
slowly,  although  it  was  breast  fed,  and  did  not  appear  or  behave 
very  ill  until  about  24  hours  after  admission,  when  the  chiUl 
began  to  vomit  fre(|uently  and  soon  succumbed.  Dr.  Alfred  F. 
Hess,  during  life,  demonstrated  pancreatic  ferments  with  the 
aid  of  his  duodenal  catheter,  and  diagnosed  congenital  oblitera- 
tion of  the  bile  ducts. 

At  the  autopsy,  this  diagnosis  was  entirely  confirmed.  The 
gall  bladder  was  almost  completely  obliterated,  only  a  small  lu- 
men, holding  about  a  drop  of  clear  watery  fluid,  persisting.  The 
hepatic,  cystic  and  common  bile  ducts  were  completely  obliter- 
ated and  were  transformed  into  dense  fibrous  cords.  In  the 
duodenum  there  were  two  papillae.  The  upper  corresponded  to 
the  obliterated  common  duct  and  was  completely  obliterated. 
The  lower,  about  half  an  inch  from  the  upper,  showed  a  small 
opening  which  led  into  the  Duct  of  Wirsung.  The  liver  was 
enlarged,  firm,  and  dark-green  in  color.  The  surface  was  slightly 
nodular.  On  cut  section  a  distinct  cirrhosis  was  apparent.  There 
was  no  gross  dilatation  of  the  intrahepatic  bile  ducts.  The  portal 
vein  and  hepatic  artery  were  normal.  The  spleen  was  slightly 
enlarged.     The  pancreas,  kidneys  and  intestines  were  normal. 

^Microscopic  examination  showed  a  marked  increase  of  the 
periportal  connective  tissue  with  an  abundant  new  formation  of 
bile  ducts.  The  intracellular  bile  ducts  were  greatly  dilated  and 
filled  with  green  masses  of  bile.  The  parench\-ma  was  other- 
wise normal.  Sections  of  the  other.  orf>"ans  showed  nothing-  note- 
worthy. 
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OX    THE    pre-caxc1':rous    state— ax    experi- 

.AIEXTAL  STUDY. 

I.   LE\'IX,   :\i.D. 

]')}■  a  pre-cancerous  stale  we  understand  a  condition  of 
cln-onic  inflammation  or  oilier  alMiormality  of  the  tissue  in  which 
cancer  develops.  This  conchtion  imme(hately  ])receding  the 
growth  of  the  tumor,  presumably  has.  at  the  same  time,  a  causa- 
ti\"e  relationship  to  tlie  (le\-elopment  of  the  cancer.  The  follow- 
ini^-  points  must  he  considered  in  the  study  of  the  pre-cancerous 
state:  In  tlie  lirst  place,  does  the  condition  found  on  morphologi- 
cal study  of  the  early  stages  of  cancer  actually  have  a  causative 
relationship  to  the  development  of  cancer?  Eurther,  does  the 
change  in  the  tissue  always  take  place  in  the  beginning  of  a  can- 
cer growth?  And.  third.  A\"hich  changes  in  the  tissue  are  to  be 
inter])reted  as  a  i)re-cancer()us  state? 

The  region  in  which  cancer  dexelops  consists  of  two  ])arts — 
tlie  grou])  of  proliferating  cells  and  the  normal  tissue  surrounding 
tlie  cancer. 

Xow,  under  the  term  "llic  pre-cancerous  state"  one  may 
understand  an  al)normal  condition  of  a  group  of  cells  which  are 
subsequently  transformed  into  cancer  cells,  or  a  change  in  the 
normal  tissue  surrounding  the  growing  cancer.  While  at  ])resent 
most  inxestigalors  admit  the  existence  of  a  ])re-cancerous  state, 
the  opinion  is  dixidcd  as  to  which  i)art  of  the  tissue  is  iiuoKed 
in  the  ])rocess. 

The  school  of  Kibljcrt  and  his  i)U])ils  consider  ])ractically 
onl\'  the  changed  condition  in  the  tissue  surrounding  the  growing 
cancer;  thev  claimed,  until  \ery  recently,  that  any  normal  cell 
nia\'  l)ecome  cancerous  i)ro\i(U'd  the  condition  of  the  sniround- 
ing  tissue  i>  fa\  oraljle  to  it.  (  )n  the  otln-r  hand,  llanseniann, 
(Jrth  and  other  writers  maintain  that  only  the  cell  which  snbse- 
(juenlK'  becomes  canceions  nndergofs  a  ]M-e  cancerous  change. 
'J'liev  claim  that  a  norma!  IxuK  ci-ll  mnsi  undergo  ceiiain  pre- 
liminary changes  bef<»rc-  ii  becomes  (■aiicer(  »us. 

In  his  recent   article  on  the  dilTerent   conditions  ol    the  pre- 
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cancerous  stale,  Orlli  dislinctlx'  slates  tliat  llie  condition  of  the 
surround in_i^-  tissue  lias  uotliiuiL;-  to  do  witli  the  de\'elo])ment  of 
cancer.  ()nl\-  that  i^roup  of  ei)ithehal  cells  which  subsequently 
■clevelo])  into  cancer  underi^oes  a  preliniinarx'  pre-cancerous 
change. 

The  niorpholoi^ical  stud\'  of  human  material  cannot  settle 
the  divero-ence  of  the  ()i)inions.  The  tissue  surroundini;-  a  [;ro\v- 
int^"  cancer  ma\'  he  chaui^ed,  hut  it  is  impossible  to  ascertain 
whether  the  surroundin^i^-  tissue  first  becomes  abnormal  and  then 
the  cancer  (le\elo])s  or  whether  the  cancer  (le\elo])ment  influences 
the  surroundini^-  tissue  and  it  c()nse(|uently  becomes  abnormal. 

There  seems  to  be  more  promise  in  the  stud}'  of  the  subject 
wdien  the  material  to  be  used  is  the  transplanted  cancer  in  ani- 
mals. It  is  true  that  here  we  can  consider  only  the  con(hlions  of 
the  surroundin^L;'  tissues.  Idie  i^'rou])  of  cancer  cells  is  brouiL^'ht 
from  outside  preformed.  Conse(|uentl}'  we  cannot  stud}"  by  the 
aid  of  experimentation  a  pre-cancerous  state  which  would  consist 
in  a  changed  condition  of  normal  cells  which  subse(juentlv  trans- 
form into  cancer,  llie  existence  of  such  a  pre-cancerous  state 
is  impossil)le,  as  Orth  stales,  to  ascertain  until  the  lime  that  we 
can  artificiall}'  i)roduce  cancer  from  normal  cells.  One  must  con- 
fine himself,  then,  onh-  to  the  condition  of  the  tissue  surrounding 
the  growing  cancer  cells.  The  condition  of  the  surrounding 
tissue  is  apparently  of  utmost  importance  in  the  (le\eloi)menl  of 
cancer,  since  animal  study  has  shown  that  an  inoculation  of  the 
same  tumor  tissue  completely  fails  in  a  certain  number  of  ani- 
mals. Idiis  ])hen()men()n  must  be  due  to  the  fact  that  the  tissue 
surrounding  the  inoculated  tumor  reacts  diiferentl}-  in  dilYerent 
animals.  Tliis  reaction  is  general  in  its  nature  and  affects  the 
whole  organism  of  the  host.  Xow,  if  it  were  possible  to  find  c(^n- 
ditions  in  the  same  animals  where  a  local  inhibiting  influence  may 
be  exerted  upon  an  inoculated  cancer,  while  the  rest  of  the  animal 
is  ap])arentl}-  susceptible  to  the  growth  of  the  cancer,  such  a 
condition  would  show  the  existence  of  a  pre-cancerous  state  as 
a  condition  of  the  normal  tissue  surrounding  the  cancer. 

In  view  of  this  idea,  and  in  \iew  .   furthermore,  of  tlie  fact 
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that  my  former  studies  on  inoculation  of  cancer  in  different 
organs  showed  that  wliilc  Rihl)ert's  ideas  on  the  vahie  of  a  reac- 
tion of  tlie  surrounchng  tissue  may  l)e  right,  this  iniUience  does 
not  consist  in  a  new  f(M-mation  of  c(Minective  tissue  surrounding 
the  growing  cancer,  and  it  seemed  of  importance  to  search  for 
local  influences  of  the  normal  tissue  upon  a  growing  cancer. 
During  the  course  of  studies  on  inoculation  of  cancer  in  different 
organs,  a  tumor  was  found,  an  adeno-carcinoma  of  a  rat,  which,, 
while  it  readily  grows  when  inocidated  into  animals  subcu- 
taneously,  fails  to  grow  when  inoculated  into  a  normal  testicle. 
Here,  then,  was  a  purely  local  condition  of  resistance  of  a  certain 
tissue  to  growth  and  development  of  cancer.  The  question  oc- 
curred whether  it  were  not  possible  to  change  the  condition  in 
that  special  organ  in  sucli  a  way  as  to  render  it  susceptible,  arti- 
ficially, to  the  growth  of  cancer.  The  experiments  consisted  in 
the  following  three  series  : 

First:  To  prove  positixely  the  contention  that  the  cancer 
would  not  "row  in  a  normal  testicle,  f()rt\'  animals  were  inocu- 
lated  and  only  in  one  of  the  animals  did  tlie  tumor  grow.  The 
testicles  were  all  examined  microscopical)}' :  most  of  them  showed 
a  peculiar  c(jn(lition  (jf  com])lete  necrosis  of  the  testicular  tissue 
and  complete  disappearance  of  tlie  inoculated  tumor. 

N^ext  the  testicles  were  treated  willi  certain  substances  pre- 
vious to  the  inoculation.  Scharlach  1\  oil  was  injected  into  the 
testicle.  The  organ  u])on  the  injection  changed  so  that  there 
occurred  a  great  deal  of  new  connecti\e  tissue  formation  an.d 
besides  the  e])ilhelial  elements  were  clianged  to  a  greater  or  lesser 
degree.  In  some  testicles  the  tu1)u]ar  cells  were  ])ractica]]y  nor- 
mal, bul  surrounded  b\-  a  greal  deal  of  connecii\e  tissue.  In 
Others  the  lubuk-s  were  grcalK  changcci,  ilie  cells  wei'e  in  a  state 
of  coagulali\e  necnjsis.  and  the  slruclure  of  ihe  tubules  was 
]jracticall\'  gone.  Xow.  of  ilie  ihirl\  two  teslit'les  tliat  were  thus 
treated,  >ubse(|uc'nl  iiioculat  i«  »n  oi  inm<»r  was  snccesslnl  in  nine 
testicles.  /.  (•..  in  jX  ])cr  ccnl.  of  the  aninials  uscmI.  I  lie  most  in- 
teresting phi-nomcnon  in  coniU'cti<»n  wiih  this  sciies  consisted  in 
the    fact    that    tumor  lmmwiIi   took   \)\:\cv   in   tlu-se   testicles   where 
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the  change  of  the  celkihir  elements  of  the  tubules  was  the  c^feat- 
est,  /".  c,  where  the  ei)ithelial  cells  were  in  a  state  of  necrosis.  In 
the  other  testicles  where  there  was  just  as  extensi\-e  connecti\'e 
tissue  formation  but  w  here  the  cells  in  the  tubules  were  normal, 
the  tumor  did  not  grow. 

The  third  series  of  experiments  consisted  in  an  injection  into 
the  testicle  of  a  4  per  cent,  emulsion  of  ether  in  water.  Tlie 
experiment  was  re])eate(l  on  twenty  animals  in  the  testicle.  This 
substance  apparently  produces  a  greater  lesion  in  the  testicle  than 
Scharlach  R.oil.  While  the  connecti\e  tissue  growth  was  just  as 
extensive  as  in  the  testicle  treated  with  Scharlach  R  oil,  in  these 
testicles  one  finds  a  great  deal  more  frequently  complete  degener- 
ation and  necrosis  of  the  cellular  elements  of  the  tubules.  Of 
the  twenty  testicles  treated  previously  with  ether  water,  the  tumor 
grew  in  65  per  cent,  of  the  animals  used. 

Thus  the  three  series  of  experiments  represent  a  condition 
where  a  normal  testicle  resists  the  grow^th  of  inoculated  cancer 
while  the  animal  itself  is  apparently  susceptible,  and,  further- 
more, it  is  possible,  artificially,  to  change  the  condition  of  the 
testicle  so  that  the  organ  tissue  is  artificially  rendered  susceptible 
to  the  development  of  cancer. 

LANTERN-SLIDE   DEMONSTRATION. 

It  seems  then  that  we  succeeded  here  in  inducing  artificially 
in  the  testicle  a  pre-cancerous  state  by,  /.  c,  a  state  of  the  tissue 
surrounding  the  tumor  graft  which  renders  it  susceptible  to  the 
growth  of  inoculated  cancer.  These  ex])eriments  also  show 
clearly  that  this  condition  of  local  susceptibility,  the  pre-cancer- 
ous state,  is  not  due  to  the  development  of  newly-formed  or 
changed  connective  tissue  surrounding  the  tumor  grcnvth,  but 
consists  primarily  in  a  certain  change  of  the  parenchymatous  cells 
of  the  organ,  a  change  which  removes  its  inhibiting  powxr  against 
the  growth  of  cancer.  It  would  thus  seem  that  Ribbert's  ideas 
may  have  to  be  changed,  that  the  connective  tissue  change  is  not 
specific  or  primary  in  the  pre-cancerous  state,  and  that  the  ''pre- 
cancerous" impairment  of  the  normal  resistance  of  parenchyma- 
tous cells  is  of  great  importance  in  the  development  of  cancer. 
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Discussion . 

Dr.  ]\1.\cC'alli'm  liad  fell  scMiie  hesitation  in  nsing-  the  term 
''pre-cancerons  staj^e"  and  had  suggested  to  Dr.  Levin  that  "pre- 
cancerous state"  was  at  least  preferable.  It  seems  possil)le  ta 
regard  this  ])rodnction  of  hhrous  tissue,  etc.,  as  the  establishment 
of  a  locus  minoris  resistentiae  such  as  may  give  rise  to  the  de- 
velopment of  a  localization  for  bacteria  in  ])laces  where  other 
wise  these  bacteria  would  not  tend  to  produce  lesions.  The  dis- 
cussion leaves  out  of  consideration  entirely  for  the  moment  the 
obvious  fact  that  the  cancer  cells  are  cells  of  very  different  bio- 
logical characters  than  the  normal. 


THh:    SIGXIFICAXXE    OF    THE    PATHOLOGICAL    OC- 
CURRLXCE  OF  ANISOTROPIC  LIPOIDS. 

FREDERICK   IIANES,   M.D. 

Xo  one  contends  to-day  that  the  fat  which  is  so  constantly 
found  in  injured  cells  is  directly  derived  from  a  degeneration  of 
the  cell.  Researches  of  the  past  few  years  have  proven  that  the 
presence  of  excessixe  amounts  of  fat  in  cells  is  always  due  to  a 
process  of  accumulation  or  infiltration.  Tlie  acceptance  of  this 
conception  has  aided  greatly  in  the  elucidation  of  a  i)rol)lem 
whicli  has  been  generall}-  nn'sunderstood  since  the  time  of  \'ir- 
chow. 

it  is  to  another  and  newer  i)hase  of  the  (juestion  ol  tat  inlil- 
trali(jn,  howexer,  that  I  wish  to  direct  attention  this  e\-ening.  In 
1902  Kaiserling  and  Or^lci-  (  I'irc/i.  Arch.  1^7.  .i<)())  wlu'le  study- 
ing the  fat  in  thed<idne\  in  a  case  of  chronic  ])arench\  inalous 
nepln'itis.  discox fr('(|  ilial  some  of  the  lal  was  not  neutral  tat, 
for  when  ))laced  i)el\veen  the  ciossed  Xico]  prisms  ot  a  polari/.ing" 
microscope,  it  was  doubh'  refraclilc.  anisot  i"oi)ous,  ^\  hereas 
neutral  fals  are  isoiiMjjons.  Mcticnlieimei-  many  years  l)etore 
had  ma<le  sinnlai'  obscrxations.  and  alicf  him  lieneke  and  Apathy. 
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Kaiserling  and  Ori^ler  sliulied  tlic  occurrence  of  tliese  anisolro- 
pous  fatty  substances  under  physiological  and  pathological  con- 
ditions. They  found  that  the  fats  of  the  adrenal  cortex  were  in 
part  anisotropous  and  that  they  belonged  to  tlie  class  of  sub- 
stances which  Overton  has  called  lipoids.  In  19 lo  Aschoff 
(Zicglcr's  Bcifrlu/c,  1910,  47)  summarized  the  i)re\'ious  work  of 
others  upon  the  (piestion  of  the  accumulation  of  lipoids  in  the 
tissues  under  xarious  pathological  conditions,  and  on  the  basis  of 
his  own  and  Adami's  investigations  he  was  able  to  say  that  the 
anisotropous  lipoid  substances  found  in  the  body  are  usually 
esters  of  cholesterol.  Other  lipoids  may  show  anisotroi)ism,  but 
cholesterol  esters  are  the  only  ones  which  constantly  do  at  body 
temperature.  Aschoff  therefore  divides  fat  infiltration  into 
glyceryl  ester,  and  cholesterol  ester  infiltration.  He  recognized 
the  possibility  of  a  third  type  due  to  infiltrations  with  other 
lipoids  (lecithin,  etc.),  but  owing  to  the  rudimentary  condition 
of  our  chemical  and  pathological  knowledge  of  these  substances 
he  did  not  discuss  them  in  detail. 

Kawamura  (Die  Cholcstcrincstcrvcrfcttung,  Fischer,  1911), 
a  pupil  of  Aschoff,  has  developed  the  conception  of  cholesterol 
ester  infiltration  in  a  monograph  to  wdiich  I  must  refer  you  for 
details. 

This  hasty  and  imperfect  summary  of  some  of  the  more 
outstanding  contributions  will  serve  to  direct  your  attention-  to 
this  newdy  developed  phase  of  fat  infiltration,  and  full  literature 
lists  will  be  found  in  the  articles  mentoined,  especially  in  the 
monograph  of  Kawamura. 

In  the  limited  time  at  my  disposal,  I  can  only  refer  to  two 
points  of  interest  in  regard  to  the  anis()troi)ic  lipoids,  namely, 
their  optical  properties,  and  tlie  i)ath()l()gical  significance  (^f  their 
occurrence.  If  some  of  the  detritus  of  an  atheromatous  patch  in 
the  aorta  be  examined  between  crossed  Xicol  prisms,  one  sees 
many  small  spherical  IkxHcs  divided  by  a  dark  maltese  cross  into 
four  brilliantly  illuminated  sectors,  that  is,  they  are  anisotropous. 
Such  globules,  according  to  the  careful  researches  of  Lehmann 
and  Schenck,  are  fluid  crvstals.     Thev  are  of  a  fattv  nature  and 
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are  rei^arded  by  AscliolT  and  Kawanuira  as  esters  of  cholesterol, 
probably  cholesteryl  oleate. 

In  the  demonstration  room  I  have  placed  a  polarizing  micro- 
scope fitted  with  a  Reichert  warni  stage  which  is  supplied  by  a 
syphon  arrangement  with  either  hot  or  cold  water  as  desired.  If, 
while  examining  these  brilliant  fluid  crystals,  one  allows  hot 
water  to  flow  through  the  stage,  the  beautiful  anisotropic  phe- 
nomenon gradually  disappears  and  the  entire  field  becomes  dark. 
The  thermometer  shows  that  the  globules  pass  from  the  huid 
crystalline,  anisotropous  phase  into  the  fluid,  isotropous  phase  at 
near  40^  C.  If  one  now  allows  cold  water  to  flow  through  the 
stage,  the  former  brilliant  picture  is  restored ;  the  globules  have 
assumed  the  fluid-crystalline  form  again.  This  is  truly  a  remark- 
able phenomenon,  but  one  which  fortunatel}^  for  us  is  perfectly 
familiar  to  physical  chemists,  who  have  carefully  studied  many 
such  fluid  crystalline  bodies.  I  must  refer  you  for  details  to  the 
excellent  monograph  of  Schenck  on  ''Kristallinische  Fliissig- 
keiten  u.  fliissige  Kristalle"  (Leipzig,  Englemann,  1905). 

Aschoff  and  Kawamura  think  the  heat  phenomenon  just 
described  is  characteristic  of  cholesteryl  esters,  and  it  thus  affords 
a  quick  and  easy  method  for  their  recognition.  The  problem  is 
new,  however,  so  generalizations  should  be  accepted  with  critical 
caution. 

As  to  the  pathological  significance  of  the  finding  of  such 
anisotropic  lipoids  in  tlie  tissues,  all  writers  are  agreed  that  they 
only  occur  in  connection  with  chronic  ])rocesses  associated  with 
cellular  necrobiosis.  The\'  do  not  occur  in  frankly  acute  pro- 
cesses. They  have  been  found,  for  example,  in  atheroma,  chronic 
ne])hritis,  chronic  saljjingilis,  in  many  pyogenic  processes,  actino- 
mycosis, many  tumors,  especially  hypernei)hroniata,  etc.  (vide 
Aschoff  j. 

Tlie  niacrosc(jpic  and  microsco])ic  recognition  of  these  sub- 
stances would  seem  to  olTer  a  diagnostic  aid  in  many  C(jnditions, 
and  every  pathologist  should  famiharize  himself  with  the  prop- 
erties and  occurrence  of  these  ani.soiropic  li])(^ids. 
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REPORT  OF  THE  COMMITTEE  ON  AlICROSCOPY  ON 

DR.  JESSUP'S  SPECLMENS  OF  PLASALV  Cia.L 

TUMOR  OF  THE  TONGUE. 

\W  are  disinclined  to  regard  the  process  as  a  neoplasm  and 
offer  the  diagnosis  of  chronic  (jnnniloiiui  of  unknown  origin,  for 
the  following  reasons : 
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The  l(>nL;'  dnraiiiMi  of  llic  process. 

1  lie  wide  local  disseniination  of  ilie  lesion. 

The  existence  of  a  i)rocess  in  the  rectum,  prol)al)ly  of  identi- 
cal nature. 

The  microscopical  i)icture  is  that  of  a  granuloma,  not  a  true 
neoplasiu.  The  cells  are  of  typical  form  without  excess  of  chro- 
matin or  marked  \ariation  in  size.  The}'  loosel}'  infiltrate  the 
j-erivascular  tissues,  fat  tissue,  and  muscle  hundles.  The  lymph- 
ocytic or  plasma  cell  inhltration  is  chiefly  superficial,  suggesting 
tiie  action  of  an  irritant  passing  in  from  the  surface. 

The  muscle  tissue  shows  extensive  degeneration  followed  by 
fibrosis,  anil  foci  of  fibrosis  appear  in  the  wide  cellular  areas. 
These  changes  in  the  muscle,  especially,  seem  to  us  incompatible 
^vith  the  dia^-nosis  of  sarcoma  and  to  indicatp  the  inflamiuatory 
nature  of  the  i)rocess.  The  entire  lesion  suggests  the  i)ossibility 
that  there  was  some  obstruction  to  the  circulation  in  the  deeper 
portions  of  the  tissue  not  included  in  the  sections. 


DEMOXSTRATIOX  OF  SPECIMEN  OE  :^IEGACOLON. 

CilARIJLS     XORRIS^     M.D. 

Dr.  Charles  Xorris  presented  a  case  of  Congenital  Alega- 
col(jn  or  llirchs])rung's  Disease.  The  case  will  be  repi^rtcd  in 
detail  by   Dr.   Wilcox. 

The  s])ecimen  came  from  a  male  child  iS  months  ot  age, 
who  had  been  subject  to  constipation  since  the  age  of  three  weeks; 
for  tlie  ])ast  vear  had  lieen  treated  at  dispensaries  for  constipation. 
'j'here  were  no  natural  moxcments  during  his  week's  sta\-  in  the 
liosi)ital.  The  abdomen  was  greatly  distended,  the  abdominal  wall 
being  very  thin,  (Uw  to  extn-me  stretching.  ( )n  cutting  through  the 
jiljdominal  wall,  the  i-iitire  upper  portion  <»f  tlu-  ab(l«tmen  was  oc- 
cupie<i  l)y  a  greatlv  dist(.-n<lcd  IransNcrse  coImh  and  coccum.     1  he 
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(lilatalion  ceased  a1)rn|)ll\'  at  the  s])lciiic  llcxiirc,  llic  desccMicling 
colon  and  sii^moid  beiniLj  of  normal  appearance  and  dimensions. 
The  dilalalion  commenced  in  tlie  coecnm  at  the  ileo-coecal  valve, 
the  small  intestines  l)ein,iL;'  normal.  The  dilatation  is  i^reatest  at  the 
middle  portion  of  the  transxerse  colon,  the  i^nt  beinjL;'  in  this 
situation  ji  cm.  in  diameter.  Wall  of  the  dilated  !:^nt  is  thick- 
ened, its  mucous  mem])rane  is  e\'erv\\]iere  smooth,  sho\vin<;'  in 
a  few  ])laces  patchy,  mucosal  hemorrhage.  Idie  gut  contained  a 
large  amount  of  extremely  frothy  material  which  was  light 
colored  and  greasy.  At  the  splenic  flexure  there  was  a  valve-like 
fold  at  the  junction  of  the  distended  and  undistended  portions 
of  the  colon.  Dr.  Norris  considered  that  there  was  a  partial 
valve-like  closure  at  the  splenic  flexure  which  had  led  slowly 
to  the  distention  and  hypertrophy  of  the  gut.  Sections  taken 
from  the  distended  gut  show  marked  hypertrophy  of  the  mus- 
cular coats,  mucous  membrane  being  normal  except  for  the 
hemorrhagic  spots  referred  to  above.  The  other  organs  showed 
no  lesions  of  interest.  The  case  is  an  unusual  one  for  the  reason 
tiiat  the  sigmoid  flexure  was  not  involved. 

Dr.  Norris  presented  a  series  of  large  intestines,  showing 
different  lesions  of  this  portion  of  the  gut,  namely,  a  case  of 
Suppura:tive  Colitis;  a  case  of  Ulcerative  Amoebic  Colitis;  a  case 
of  Chronic  Suppurative  Typhlitis,  which  was  discovered  in  a 
patient  dying  of  hemorrhage  from  the  rupture  of  a  l)lood-vessel 
at  the  base  of  a  typical  round  ulcer  of  the  duodenum:  and  an 
interesting  case  of  Acute  Phlegmonous  Typhlitis  in  a  colored 
man  forty  years  of  age,  in  which  Bacillus  Coli  Communis  was 
obtained  in  pure  culture  from  the  spleen ;  there  was,  besides  the 
lesion  of  the  gut,  a  typical  atrophic  cirrhosis  of  the  liver  with 
an  extremely  small  left  lobe,  which  was  considered  to  be  an 
anomaly. 

Discussion. 

Dr.  F.  C.  \\'o()D  thought  that  it  was  interesting  to  realize 
bow  very  rarely  these  cases  of  terminal  colitis  in  nephritis  are 
recognized  clinically.    He  had  never  seen  one  positively  diagnosed 
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before  deaih.  If  the  stools  were  carefully  examined  it  shottlcl 
be  easy  to  make  the  diagnosis,  because  there  must  be  a  consider- 
able amount  of  blood,  debris,  and  mucus. 

\)\<.  }^IacCallum  thought  that  the  liver  which  Dr.  Norris 
exhibited  showed  changes  similar  to  those  described  by  himself 
some  \ears  before.  The  atroph}-  of  the  left  lobe  might  be  re- 
garded as  the  effect  of  a  toxic  or  infectious  injury  rather  than 
a  congenital  anomaly  on  account  of  the  large  size  of  the  afferent 
portal  vein.  He  suggested  that  it  would  l)e  interesting  to  know 
whether  there  were  evidences  of  a  regenerative  hypertrophy  in 
the  right  lobe. 

Phlegmonous  colitis  is  a  condition  which  has  been  recorded 
relatively  seldom  but  seems  to  resemble  in  its  mode  of  production 
the  other  forms  of  phlegmonous  enteritis  which  sometimes  occur 
higher  up  in  the  intestine.  In  cases  which  he  had  observed  almost 
every  one  showed  streptococci  in  the  submucosa  with  minute 
perforations  of  the  mucosa  itself. 

Dr.  Charles  Xorrls  :  I  am  very  sorry  that  I  have  neglected 
to  cut  the  left  lo1)e  of  the  li\cr:  1  will  do  so  as  soon  as  I  can.  Of 
Cf.'Urse,  it  is  verv  true  tlial  colitis  is  often  an  accidental  finding 
end  it  is  especially  so  in  tlie  cases  where  there  is  ulceration  near 
or  involving  the  rectum.  In  this  case,  the  diagnosis  was  not  made 
at  all,  although  the  ulcers  at  autopsy  were  near  the  marginal  ring. 


A   SIMPLh:  Ml'miOD    l-Ok  Oin'AlXlXG  THE  ALPllA- 

X APirrilOL  OXIDASE  RKACTJOX  IX 

LEUCOCYTES. 

LkAXCLS  CAk'l  I:K  wood,   .\LI). 

Recent  >tudic>  "f  so-called  aiiilc  lymphalic  leuktiiiia  !))■ 
]^(jngcope,  Schultze,  and  others  ha\e  slmwn  that  some  of  the 
large  cells  j)reviouslv  considered  to  bi-  leucocxtes  carry  an  oxidase 
ferment  easilv  denionsi  lalilr  b\  certain  reagents.  The  substances 
usually  employed  are  a   i   \)vv  cent.  a«)ueou>  para  (Hiin-lh\  Iphenyl- 


FRANC;iS    CARTER     WOOD,     M.I).  53 

^nclianiin  (also  known  as  para-amidodinietlivlanilin  )  and  a  satur- 
ated aqueous  solution  of  ali)ha-naplitliol.  I^fjual  \  olumes  of  these 
solutions  are  mixed  and  poured  oxer  a  slide  wliicli  has  previously 
been  fixed  with  formalin,  not  with  alcohol.  Old  smears  do  not 
require  any  fixation.  r)onc  marrow  cells  carr\in^-  the  oxidase 
ferment  take  a  brilliant  blue  stain  under  these  conditions,  the  dye 
affect ins^  the  granules  chiellx'.  1"hc  l}niplioc}tes  do  not  show  any 
color. 

In  a  stud}'  of  a  number  of  cases  1  ha\e  found  it  difficult  to 
keep  the  free  base  which  is  ordinarily  recommended,  and  this 
trouble  has  also  led  to  the  sui^i^estion  in  (icrman\-  that  the  amount 
of  the  ])ara-amidodimeth}lanilin  re(|uired  for  each  test  should 
be  obtained  sealed  in  glass  tubes.  It  is  possible,  howe\er.  to 
avoid  this  difficulty  by  a  \ery  simple  procedure.  While  the  base 
and  the  hydrochloride  of  para-amidodimethylanilin  are  difficult 
substances  to  keep  and  handle,  the  sul])hate,  which  is  easily  made 
up  synthetically  by  the  reduction  of  the  indicator  methyl  orange 
either  with  stannous  chloride^  or,  as  suggested  by  Fischer-,  with 
ammonium  sulphide,  is  a  crystalline  dry  ])()W(ler  which  is  very 
easily  measured  out  or  weighed  in  small  amounts,  and  has  kept 
perfectly  in  a  stoi)pere(l  bottle  for  several  years  in  my  experience. 
A  small  (|uantity  of  this  ])ow(ler  is  dissolved  in  about  I  to  2  c.c. 
of  normal  sodium  h\(lrate.  The  alkali  dec(Mnp(^ses  the  salt,  set- 
ting free  the  base.  An  e(|ual  volume  of  iVr  acpieous  alpha-naph- 
thol  is  added,  and  the  mixture  is  ready  for  use.  11ie  presence  of 
such  a  consideral)le  (juantity  of  alkali  does  not  interfere  with  the 
reaction  but  ratlier  hastens  it.  Within  a  few  seconds  after  the 
reagent  has  l)een  poured  on  the  slide,  the  bone  marrow  cells  v.'ill 
take  a  deep  blue  color.  If  the  reaction  is  too  rapid,  1.5  c.c.  of 
normal  acid  can  be  added  to  neutralize  tlie  alkali  ])artially,  l)ut  I 
ha\'e  found  the  solution  in  normal  sodium  hydrate  to  be  ]')erfectly 
satisfactory. 

'Gattermaxx:     Pic  Praxis  dcs  ori^auischrii  Chcniikcrs. 
^Fischer:     Her.  d.  dciilsch  client.  Ccscllsch..  1883.  xvi.  227,4. 
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UXUSL'AL  TL\MOR  OF  Tllb:  LYMPH  NODES. 

FRANCIS    CART1<:R    WOOD.    M.l). 

Tliis  specimen  is  one  of  considerable  interest  from  Ijoth  the 
diagnostic  and  the  i)rognostic  asjK^cts.  It  consists  of  several  mod- 
erate sized  hinph  nodes  removed  from  the  axiha  of  a  patient 
otherwise  perfectl}-  heahhy.  OhnicaHy  the  case  is  one  of  typical 
Hodiikins'  disease,  showing-  some  anemia  1)nt  no  other  disturb- 
ances.  The  nodes  were  encat)sulated  and  freely  movable.  On 
section  they  were  rather  opa(|iie  and  showed  no  necrosis. 

Microscopically  the  nodes  are  composed  largely  of  cells  of 
an  epithelial  or  endothelial  typ.e  lying  in  strands  and  masses 
throiiiihont  the  tissue.  Idiere  is  no  connective  tissue  al)out  the 
individual  cells.  Some  of  the  normal  lymph  structures  are  still 
retained:  the  germinal  centers  show  well  in  some  of  the  sections; 
and  there  are  areas  of  perfectly  normal  lymph  tissue.  Some  of 
the  peripheral  sinuses  are  comjjletely  filled  with  cells  of  the 
tumor  and  these  cells  are  also  to  be  found  in  some  of  the  blood 
\essels  in  the  capsule.  Hiere  are  also  strands  of  the  cells  in  the 
somewhat  thickened  capsule  itself.  Hiere  is  very  little  connec- 
tive tissue  reaction  in  the  nodes,  not  nearly  as  much  as  is  generally 
seen  in  Hodgkin's  disease.  Occasionally  mitoses  are  found  in 
the  large  cells.  Some  of  these  cells  are  multinucleated,  resem- 
bling \ery  much  the  large  cells  of  Hodgkin's  disease.  Idiere  are 
no  eosinophile  cells  in  tlie  tissues.  Xo  bacteria  could  be  demon- 
strated after  softening  some  of  the  tissue  with  antiformin. 

It  is  not  easv  to  make  a  definite  diagnosis  on  this  material, 
and  1  feel  that  much  nuisl  be  decided  ])y  the  clinical  course  of 
the  case.  One  i)ailiologist  who  has  seen  the  specimen  is  f|uite 
certain  that  it  is  a  case  of  Hodgkin's  disease  in  a  ratlier  early 
stage;  others,  including  Dr.  William  II.  Welch,  ba\e  c(»nsidered 
the  specimen  lo  be-, of  a  sarc<)nialous  nalure.  I  lia\e  ne\er  seen 
a  tumor  e.xactlv  like  ibis  in  niorpbology.  lliougli  some  ten  or 
twelve  years  ago  a  somewbal  similar  s]'ecimeii  came  into  my 
l»ossession,  bul  in  tliai  ilic-  vascular  de\  cl- •piiiriil  was  considerably 
greater  and  the  celK  were  airaiigecl  in  close  contact  wilb  cai)il- 
aries.  suggesting  beinan.i;iosar(oiiia.  Tlic  iiuasioii  ol  llie  node 
also  was  less  (hlTu^e  and  more-  nodular  tlian  in  tliis  case. 
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Very  little  of  similar  cases  can  be  learned  from  the  literature 
on  Hodgkin's  disease  or  sarcoma  of  tlie  nodes.  A  few  cases, 
probably  similar  to  this,  ha\'e  been  described,  ])nt  inasnnich  as 
the  reports  are  illustrated  by  drawings  and  not  by  photographs 
it  is  difficult  to  say  just  how  close  the  resemblance  is.  Personally, 
1  am  rather  inclined  to  consider  this  a  cellular  hyperplasia  of  a 
tumor  nature,  but  it  is  not  impossible  that  the  case  will  finally 
develop  into  a  typical  Hodgkin's,  with  lesions  in  other  nodes. 


Fig.    I — Section    from    the    periphery    of    lymph    node,    showing    hirge    celU 

tilHng  sinuses,     (x  J50. ) 
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l'i<..  1. — -\l\i-()lar  portion  of  s^rowih   replaciri^-  the  Ismph   structure,    (x  250.) 


Fig,  3. — Invasion   of  pc  riplural   sinus  of   Ivinpli   nodi-  of  cells.      (\   -'50.) 
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F]G.  4. — Blood  vessel  in  perinodnlar  fat  with  lumen  tilled  with  larf>e  cells  of 
of  the  same  type  as  the  tumor,     (x  250.) 


A  CASE  OF  SO-CALLED  "KRUKENBERG'S"  TUMOR  OF 

THE  OVARY. 

MORTON   E.    HALL,    M.D. 

I  wish  to  present  a  very  interesting"  case  of  nialignani  tumor 
of  the  ovary  wliich  resembles  in  its  histology  tlie  so-called 
Krukenberg"  ttimors  of  the  ovary.  To  Dr.  Arthur  Reich  I  am 
much  indebted  for  obtaining  an  accurate  and  concise  clinical  his- 
tory of  the  case  as  follows : 

The  case  was  brought  to  Bellevue  Hospital  in  a  serious  con- 
dition on  Fel)ruary  ist,  1912.  Clinical  history:  Xellie  D.,  age 
2>2,  married,  native  of  England,  a  trained  nurse ;  for  past  two  or 
three  years  had  been  working  as  a  cook ;  previous  history  not 
obtainable.  Is  pregnant  approximately  twenty  weeks;  according 
to  husband  she  had  become  dull  and  made  incoherent  statements, 
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had  se\ere  morning  vomiting  for  the  \)3.st  \\vc  months  of  the 
pregnancy.     Xo  loss  of  weight  was  noted. 

For  past  two  weeks  patient  had  heen  vomiting  and  had  great 
epigastric  chstress.  For  forty-eight  hottrs  prior  to  admission, 
she  was  in  a  semi-comatose  condition,  had  severe  headaches. 

On  athnission  patient  was  irrational,  presenting  the  pictnre 
of  a  psychosis.  Skin  and  nuicons  memhranes  were  markedly  dry, 
conjnnctivae  intensely  inflamed;  considerahle  emaciation;  no 
oedema.  Had  general  ahdominal  pain  without  any  particular 
points  of  tenderness  or  rigidity.  Height  of  fundus  was  5  cm. 
below  umbilicus.  Xo  foetal  heart  sounds  heard  but  foetus  could 
be  palpated.  Cervix  was  large  and  soft ;  external  os  not  dilated. 
Posterior  fornix  was  thickened  and  firnL 

Temperature  on  admission  was  97.3  and  ranged  between 
97-99.2.  Pulse  72-100,  of  poor  force,  low  tension  and  small 
volume  (  B.  P.  .80).     Respirations  rapid  and  shallow. 

On  admission  5  oz.  of  heavy,  dark  1)r()\\nish  urine  were  ob- 
tained l)y  catheter,  containing  albumin  and  manv  casts — sp.  gr. 
1030.  During  last  58  hours,  i)atient  excreted  2  oz.  of  urine. 
Patient  was  catheterized  sexeral  times  witli  no  restilt.  Patient 
continued  in  a  semi-comatose  condition,  witli  delirium,  which 
soon  passed  into  a  deep  coma,  from  which  she  could  not  be 
aroused. 

Findings  after  admission:  Palienl  liad  a  convulsion  which 
was  general  and  tonic  in  cliaracter,  lasting  two  minutes.  Manual 
and  instrumental  dilatation  of  cerxix  was  ijcrformed,  and  a 
macerated  foetus  was  extracted  of  about  twenty  weeks'  gestation. 
Patient  died  ten  hours  after  induction  of  k'i1)or.  A  (hagnosis  of 
toxaemia  of  ])regnancy   was  made. 

Autoi)sy  performed  by  Dr.  Charles  Xorris  l''el)ruary  6,  1912, 
fortv-eight  hours  at'tor  (k'ath.  liody  138  cm.  in  height,  fairly 
well  (levelo])ed  and  nourished;  there  is  considerable  i)allor  ol  the 
skin;  no  oedema  of  the  subcutaneous  tissues.  I'rea^ts  are  large 
am]  contain  milk.  I'erit*  .neal  caxity  contains  no  fluid.  Tliere 
is  a  moderate  amount  of  ]);iiinicnlns  abd*  >niiinis.  IV-hic  ca\it)' 
is  nearly  filled  bv  the  enlarged  uterus.     (  )ii  ilu-  pc-riioiic-al  surlace 
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of  the  (lia])lirai^iii  and  parietal  peritoneum  there  are  extensive 
Hat,  firm,  whitish,  sh<^htly  elevated  ])la(iues,  which  are  most 
numerous  and  largest  on  the  diaplu-agm  and  small,  circular,  i  to 
2  mm.  in  diameter  foci.  Lungs  e\ervwhere  slightly  emphyse- 
matous and  hyperaemic.  In  the  left  upper  lobe  there  are  a  few 
Email  areas  of  lobular  pneumonia.  There  is  no  evidence  of  tuber- 
culosis in  lungs  or  lymph  nodes.  Heart  is  normal  except  for 
slight  opacities  of  the  endocardium  and  a  few  sul)-endocardiaI 
petechiae  in  the  left  ventricle.  Liver  shows  thickening  of  capsule 
cind  slight  chronic  congestion.  Gall  bladder,  spleen  and  ])ancreas 
normal.  Kidneys  are  somewhat  enlarged  and  soft;  capsule  strips 
readily  leaving  a  smooth  surface;  cortex  is  wider  than  normal, 
pale  and  opaque,  markings  distinct.  Pyramids  somewhat  con- 
gested. Uterus  is  large,  15  cm.  in  lengtli  by  tt>^  cm.  in  breadth 
by  4  cm.  in  det)th ;  thickness  through  wall  15  mm.  Ca\ity  is 
packed  with  iodiform  gauze.  Placental  site  is  free  from  clot. 
Left  ovary  small  and  sclerotic,  measures  ^.^  cm.  in  length,  1.5 
cm.  in  width  and  4  mm.  thick  at  its  widest  portion,  with  a  few 
small  cysts.  Left  and  right  tubes  show  slightly  elevated,  pale 
plaques  similar  to  those  seen  on  parietal  peritoneum.  Similar 
plaques  are  found  on  the  serosa  of  the  broad  ligaments  and  on 
the  posterior  wall  of  the  cervix.  On  section  the  cervix  is  infiltrated 
1/Ut  the  mucosa  appears  normal.  The  right  ovary  is  large,  6  cm. 
in  length,  4  cm.  in  width.  It  is  firm,  somewhat  hyperaemic; 
section  smooth;  there  are  a  few  small,  sul)C()rtical  cysts.  The 
isthmus  of  the  uterus  is  large.  There  is  a  large  right  lateral 
tear  of  the  cervix  and  numerous  cysts  are  found  on  the  vaginal 
surface  of  the  cervix.  1die  vagina  and  labia  are  normal.  Gastro- 
intestinal tract;  Oesophagus  normal;  the  ]:)vl(^ric  portion  of  the 
stomach,  for  several  inches,  is  thickened  with  a  firm,  tumor-like 
tissue  and  there  is  considerable  hypertrophy  of  the  muscular  coat 
of  the  pylorus.  The  regional  lymi^hnodes,  the  peri])anci"eatic 
and  portals,  are  infiltrated  and  there  are  a  number  of  nodes^ 
which  are  hrm,  in  the  mesentery  of  the  large  gut.  The  small  in- 
testine contains  a  good  deal  of  slate  colored  mucus  without  l)lood. 
'Idiere  is  considerable  h}pertrophy  of  the  solitary  follicles  of  the 
lower  portion  of  the  ileum.     Lowest   Peyer's  patcli  is  atrophic 


t)0  MORTON     E.     HALL,     ^L  I). 

but  lariie ;  nuic<His  inenil)rane  of  the  coecuni  and  transverse  colon 
is  extremely  congested  without  ulceration.  Rectum  normal. 
Organs  of  the  neck  and  mouth  were  not  examined.  Head :  Dura 
is  considera1)ly  adherent;  there  is  moderate  pial  oedema;  vessels 
at  the  base  are  ncM'mal ;  no  gross  lesions  of  the  brain  on  section. 
Middle  ears  and  sphen(M(ls  normal.  The  following  anatomical 
diagnosis  was  itiade ; 

Carcinoma  of  the  pylorus  of  the  stomach. 

Peritoneal  metastases. 

Lobular  pneumonia. 

Acute  parenchymatous  nephritis. 

Acute  colitis. 

Tumor  of  the  right  ovary   (endothelioma?) 

Postpartum  sub-involtttion  of  the  uterus. 

^b^derate  i)ial  oedema. 

Sections  of  right  ovary  taken  from  various  parts  show  a 
similar  microscopic  appearance.  The  outer  layer  of  the  ovary 
is  normal  ovarian  cortex,  with  a  surface  layer  of  low  cttboidal 
cells  with  deeply  staining  nuclei  (the  remains  of  the  germinal 
epithelium  )  which  in  places  is  absent.  The  tuntor  is  moderately 
vascular,  consists  of  a  connective  tissue  stroma  composed  of 
fibrils  and  numerous  young  spindle  shaped  connective  tissue  cells. 
Lvinii"  irreiiularlv  amon<>"  these  are  large,  swollen  cells  with 
sickle-shapedi  nuclei,  whicli  are  situated  at  one  side  of  the  cell  and 
surrounded  bv  a  very  small  amount  of  eosinopliilic  i)rotoplasm. 
The  larger  ])ortion  of  the  cell  is  hlled  with  a  liomogeneous  ma- 
terial, composed  of  granules  (staining  witli  weak  a(jueous 
thionin  )  reddish  brown  in  color.  These  large  cells  closely  resem- 
ble those  descril)cd  by  Krukenherg  as  the  signet  ring  cells. 
There  are  also  man\-  cells,  about  a  (piarter  the  size  of  these 
larger  ones,  willi  round  nuclei  surrounded  by  eosin  staining  pro- 
lo))lasm  with  no  evidence  of  nincni.  There  are  cells  which  are 
iiUerniediate  in  size  and  slia])e  to  tlio^e  descrihed;  they  show 
larger  and  ^mailer  drops  oi"  iiinein.  surrounded  1)\  a  ring  of 
<;o.sinophilic  ])roi(»p];ism.  Thus  we  conchide  that  the  signet  ring 
cells  are  derived  t'rom  ilie  smaller  \ariety  of  cells  —a  C(»nclusion 
similar  to  thai  reaclud  1)\    Kinkeiiherg. 
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A  Van  Giescjii  slain  shows  ilie  lar^^e  si^i^net  ring-  cells  to  be 
individually  snrrtninded  by  fine,  connective  tissue  fibrils.  This 
feature  led  us  to  believe  that  we  were  dealinj^-  with  a  hbro-sar- 
conia,  in  which  certain  of  the  cells  had  underj^'one  mucoid  de- 
generation. Xo  normal  ovarian  tissue  was  found  anywhere  in 
the  right  ovary. 

In  the  left  ()\-arv  there  was  found  a  small  tumor  area  haxini'- 
a  similar  microscopic  appearance  to  that  (lescri])e(l  above  in  the 
right  ovary.  There  is  a  sharp  line  of  demarcation  between  the 
area  of  tumor  and  that  of  a  small  cor])us  lulcum  cvst. 

Sections  of  the  cervix  show  larger  and  smaller  tumor  no- 
dules; the  smaller  ones  are  seen  to  lie  in  l\niph  spaces.  In  no 
place  can  any  connection  be  made  out  between  the  tumor  nodules 
and  the  epithelium  of  the  cervix.  The  smaller  nodules  show 
cords  of  tumor  cells  distinctly  carcinomatous  in  t}'pe.  In  the  larger 
nodules,  however,  the  central  portion  shows  a  structure  similai 
to  that  described  in  the  ovary,  but  in  the  periphery  of  the  nodules 
one  sees  cords  of  rapidly  proliferating  cells  with  deeply  staining 
nuclei,  which  appear  to  be  distinctly  carcinomatous.  The  pelvic 
lymph-nodes  show  no  evidence  of  infiltration.  Sections  of  the 
tube  examined,  show  in  the  lymph  spaces  of  the  serosa  a  few  \erv 
small  collections  of  tumor  cells,  which  are  carcinomatous  in  type 
with  no  mucoid  degeneration. 

The  peritoneal  metastases  present  a  similar  microscopic, 
picture.  Here  the  lymph  vessels  are  dilated  but  none  were  founcV 
with  tumor  cells.  Sections  of  the  pyloric  region  of  the  stomach 
show  marked  glandular  h\'perplasia,  witli  acute  and  chronic  in- 
flammatory changes  in  the  mucosa  and  less  marked  in  the  sub- 
mucosa.  There  was  no  exidence  of  ulceration  or  infiltration  of 
the  mucosa  with  tumor  cells.  Muscular  layer  and  sul)mucosa  are 
thickened  and  infiltrated  with  tumor  cells.  Collections  of  tumor 
cells  vary  considerably  in  size  in  the  serosa  of  the  stomach  and 
in  the  muscular  coat,  some  being  quite  large  and  others  small 
apparently  lying  in  lymph  spaces.  Collections  of  tumor  cells  in 
the  submucosa  are  very  small  and  in  many  cases  are  seen  to  lie 
in  the  lymph  vessels.     The  central  [)ortions  of  the  larger  nodules. 
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with  \  an  Ciieson's  stain  i)rescnl  the  same  appearance  as  described 
in  the  rii^iit  tnnior.  There  are  many  single  cells  separated  by 
line  hl)rils  of  coimectixe  tissue.  As  one  i^oes  towards  the  ])eri- 
l)her\"  of  these  nodules,  the  tumor  cells  aj^pear  more  in  the  form 
of  cords  \\ith  no  inter-cellnlar  connective  tissue  hhrils ;  their 
nuclei  stain  \ery  deeply  with  liematoxylin  and  they  ap])ear  to  he 
proliferating  rapidly.  The  tumor  cells  in  the  submucosa  in  places 
have  broken  through  the  muscularis  luucosae  Init  are  not  directly 
connected  with  the  acini;  in  no  place  is  there  any  evidence  of 
acinal  formation  in  the  subiuucosa.  In  the  central  portion  of  the 
larger  nodules  one  sees  many  typical  signet  ring  cells  with  marked 
mucoid  degeneration  and  the  transitional  stages  from  the  smaller 
cells  to  the  large  signet  cells.  Towards  the  periphery  in  the  more 
rapidly  growing  portions  of  the  nodules  no  evidence  of  mucoid 
degeneration  was  made  out.  Sections  of  the  uterus  sh(nv  the 
uterine  wall  to  l^e  in  the  stage  of  sul)involution. 

The  case  is  of  interest  froiu  three  ])oints  of  view:  h^irstly, 
Is  the  tumor  in  the  o\ary  ])rimary,  or  is  it  secondary  to  a  ])rimary 
tumor  of  the  stomach:  secondly,  are  the  tumor  cells  epithelial 
or  mesenchimal  in  origin;  thirdly,  are  we  justihed  in  applying 
the  word  Krnkenberg  to  this  tumor,  thereby  implying  that  the 
growth  is  primary  in  the  o\ary,  or  should  this  term  l)e  used 
merely  to  descril)e  tlie  microscopic  appearance  of  the  growth  in 
the  ovary  and  similar  growths  of  this  organ  as  (lescril)e(l  in  the 
literature? 

Krukenberg,'  in  i«^(>),  descril)e(l  six  cases  of  malignant 
tumor  of  the  ovar}-,  characterized  1)\-  tlie  presence  of  signet  ring 
cells,  which  he  claimed  were  dilTerent  from  any  otlier  tumor  de- 
scribed up  to  tliat  time.  In  the  two  cases  in  wliicli  an  antoi)sy  was 
performed,  peritoneal  metastases  were  fotinch  hul  he  makes  no 
particular  mention  a^  to  the  condition  of  the  stoniacli  mucosa. 
None  of  his  cases  slu)wed  any  exidence  of  acinal  lornialion  and 
in  no  case  could  he  tind  any  epiihelial  origin  for  the  characteristic 
signet  ring  cells,  lie  thei-el'ore  suggested  that  the  cells  were  de- 
rived from  the  connective  tissue  stroma  of  ihe  o\ar\'.  .Metastases 
occurred  later,  b\   way  of  the  lymph  vessels,  into  the  peritoneum 
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and  stomach,  lie  (lcscril)C(l  his  tumor  as  a  ril)ro-sarcoma,  adfUng 
the  word  Aliicocellnlarc  to  descril^c  the  mucoid  dei^eneration  of 
the  cells,  and  C'arcinomatoides  to  explain  the  high  malignancy 
and  e])ithelial  a]^|)earance  of  the  signet  ring  cells. 

Our  case  resembles  I\ruken])erg's  first  case  in  practicalK-  aU 
particulars  exce])t  thai  mucous  memb'-ane  of  the  stomach  in  ov 
case  shows  considerable  glandular  hyperplasia  in  the  region  of 
the  tumor.     There  is  no  exidence  of  ulceration  and  no  direct  re- 
lation of  the  tumor  to  the  mucosa  is  traceable. 

A  review  of  the  literature  on  this  subject  is  decidedly  in- 
teresting but  it  is  extremely  unsatisfactory  and  ncjt  helpful  in 
deciding  positively  the  primary  origin  of  the  so-called  Kruken- 
bero-  tumor  of  the  ovarv. 

In    1902    Schenk"    presented    a   case,    with    autopsy,    which 

showed  a  tumor  of  the  ovary  with  similar  gross  and  microscopic 

appearance,  with  metastases  in  the  abdominal  lymphnodes,  but 

without  a  stomach  tumor.     He  found  no  other  focus  of  origin 

for  his  tumor  and  he  thought  that  it  was  a  primary  tumor  of  the 

ovary.     He  expressed  the  opinion  that  such  primary  tumors  are 

rare  in  the  ovary;  indeed  he  accepts  only  Krukenberg's  first  case 

and  his  own  as  true  primary  tumors  of  the  ovary.     He  gives  no 

explanation  as  to  the  origin  of  the  peculiar  cells.     Sternberg"'  and 

Orthmann^  have  described  cases  which  they  considered  should  be 
classified  as  Krukenberg  tumors.     Fischer'*  also  described  two 

such  cases.  These  authors  agree  with  Krukenberg  as  to  the 
primary  origin  of  these  tumors,  but  in  no  case  have  they  given 
any  explanation  or  decided  definitely  as  to  the  origin  of  the 
tumor  cells. 

The  conception  of  the  primary  origin  of  these  tumors  in  the 
ovary  is  widely  disputed,  (dockner,''  in  1904,  collected  eighteen 
cases  of  ovarian  tumor,  three  of  which  showed  a  structure  similar 
to  that  of  Krukenberg's,  but  also  found  in  each  case  a  pyloric 
carcinoma  which  he  considered  to  be  primary.  Wagner"  reported 
a  case  of  carcinomatous  ulcer  of  the  stomach  with  tumors  of  the 
ovaries  which  he  considered  secondar}-.  Schlagenhaufer^  re- 
ported four  tumors  showing  primary  foci  in  the  stomach,  com- 
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billed  wiili  ovarian  luinors  showing  the  Krukenberg  histological 
type,  lie  emphasized  the  tact  that,  although  there  may  be  true 
primary  Krukenberg  tumors  of  the  ovary,  that  metastases  of  gas- 
tric origin  may  take  on  this  peculiar  structure  in  the  ovary.  Kauf- 
man,"' in  his  text  book,  believes  that  the  majority  of  these  tumors 
are  metastatic.  lUirdinsky,^"  in  1908,  described  a  case  of  Kruken- 
berg tumor  of  the  ()\ary  associated  with  a  carcinomatous  ulcer 
of  the  stomach,  and  considers  this  case  a  further  argument  in 
favor  of  the  secondary  origin  of  such  tumors.  Hussy^^  described 
a  case  of  carcinoma  of  the  stomach  in  which  there  were  definitely 
formed  acini  in  the  ovarian  tumor.  Idiis  case,  therefore,  seems 
to  us  to  ha\e  no  Ijearing,  on  the  nature  of  the  tumors  under  dis- 
cussion. Cohn^-,  in  studying  four  cases,  has  concluded  that  they 
are  all  secondary  in  the  ovary. 

The  most  recent  re])ort  (and  the  only  one  found  in  the  Amer- 
ican literature)  is  one  l)y  Outerbridge^^  of  Philadelphia;  he  re- 
ports a  case  of  tumor  of  the  o\ary.  The  description  and  photo- 
graphs of  the  sections  of  the  ovary  closely  resemble  Krukenberg's, 
and  he  classes  the  case  as  tliat  of  a  l\rukenl)crg  tumor;  he  states 
that  thev  are  rare  1)ut  that  tlie\-  may  occur  primaril\-  in  the  ovary; 
he  also  makes  the  statement  that  any  tumor  of  the  ovary  may 
underido  mvxomatous  chan<»e,  not  onl\-  in  the  ground  su1)stance, 
but  in  the  cells. 

A  review  of  the  literature  is  of  little  help  in  deciding  whether 
or  not  such  tumors  do  ever  occur  as  i)rimary  in  the  ovary.  In 
rianv  of  the  cases  reported,  no  autopsy  was  performed.  In  our 
case  it  would  have  been  difficult  to  exclude  tlie  i)rimary  ovarian 
oriirin  of  the  tunmr  witli  a  mere  examination  of  the  o\aries.  The 
case  of  Schenk  and  Krukenberg's  lirst  case  are  of  most  particular 
\alue  and  one  is  led  to  conclude  that  tliese  two  cases  may  have 

been  primarv  in  the  (jvarv.     lUil  we  all  know  how  (liflicult  it  is  to 

'        '  •  -    1 

decide  whether  there  is  not  a  ])iiniary  tumor  ni  some  part  ol  the 

intestinal   tract   without   thorough   microscopic  examination.      Ju 

Krukenberg's  first  case  he  lea\es  us  in  donbi  a>  to  the  condition 

of  the  .stomach  mucosa.     (  )nierbridge  explains  that  at  operation 

the  stomach  was  ])alpate(l  and   I'onnd  normal  :  w  t-  do  ik.i  believe 


"kkukenbek(;  s    tumcjr  of  o\'akv.  05 

that  it  is  pc)ssil)le  lo  decide  llial  there  is  no  Uiiii<»r  chanj^e  in  tlie 
stomach  mucosa  sinii)l\-  h\-  palpation. 

])r.  Symniers  of  Behexue  Me(hcal  College  has  very  kindly 
lent  nie  a  section  of  an  oxarian  Innior  renioxed  at  operation;  the 
history  of  his  case  is  similar  to  ours,  l)ut  not  coni])licate(l  with 
pregnancy.  The  sections  studied  showed  the  signet  ring  cells, 
as  in  our  case,  hut  there  is  considerahly  more  fihrous  tissue  stroma 
present.  (  h\irther  ohservation  of  the  case  was  impossihle.  patient 
leaving  the  hospital  after  o])eration). 

There  has  heen  considerahle  discussion  as  to  the  paths  of  dis- 
semination followed  hy  the  tumors,  by  PfannenstieP"*  and  others. 
In  Krukenberg's  first  case  the  lymphnodes  were  infiltrated,  ac- 
cording to  him,  by  way  of  the  lymphatics.  Kraus^'^  examined 
a  series  of  ovarian  carcinoma  and  found  that  the  growth  always 
appeared  earliest  at  the  periphery  of  the  organ  ;  he  concludes  that 
there  was  a  direct  invasion  through  the  germinal  e])ithelium  by 
wandering  tumor  cells.  Two  of  his  cases  resembled  Krukenberg's 
tumors  in  histology.  StickeF^  doubts  this  method  of  direct  in- 
vasion and  considers  metastases  to  occur  by  way  of  the  lymph- 
atics. Various  other  authors  have  advocated  the  latter  theory. 
(In  our  case,  although  the  lumbar  and  peripancreatic  nodes  were 
slightly  enlarged,  there  was  no  further  evidence  of  tumor  infiltra- 
tion, and  one  of  the  pelvic  nodes  showed  on  section  no  evidence 
of  tumor  grow^th).  Stauder^^,  in  the  study  of  twenty  ovarian 
tumors,  found  three  tumors  similar  to  Krukenberg's ;  one  of 
these  cases  he  considers  to  be  a  mixed  tumor  with  areas  resem- 
bling carcinoma,  with  other  areas  resembling  sarcoma  and 
myxoma.  The  second  was  associated  with  carcinoma  of  the 
stomach,  and  he  considers  the  ovarian  tumor  to  be  secondary. 
He  does  not  state  whether  the  pyloric  tumor  sliowed  mucoid 
chanii'e  in  tlie  cells  or  not.  In  his  third  case  he  described  un- 
doubtedly  a  sarcoma,  and  thinks  that  the  signet  cells  are  derived 
from  the  connecting  tissue  stroma  of  the  ovary,  and  agrees  with 
the  suggestion  of  Krukenberg  in  tliis  respect.  In  his  case,  how- 
ever, he  had  no  autopsy  and  so,  I  think,  one  can  place  very  little 
value  on  this  case.     Anann^^  reported  eighteen  secondary  ovarian 
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carcinomas,  four  of  which  were  hkc  I\rukenl)erg's.  Here  and 
tliere  tlie  Uimor  cells  are  single,  lying  in  a  connective  tissue 
stroma:  in  other  places  ihey  appear  in  cords,  lliis  is  indeed  very 
similar  to  our  case.  He  suggests  that  the  ovarian  connective 
tissue  undergoes  a  dehnile  ])roliferation,  due  to  the  irritation  of 
the  tumor  cells.  He  does  not  say  whether  such  a  proliferation 
occurred  in  the  primary  focus.  In  our  case  I  find  that  it  does 
occur  in  the  stomach  tumor. 

Rosthorn^''  states  that  most  of  these  tumors  are  secondary, 
Imt  he  is  convinced  that  some  are  primary.  He  reports  a  case  of 
libro-sarcoma  with  nodules  in  the  skin,  lymphnodes,  abdomen 
the  thorax,  with  his  lateral  ovarian  tumor.  The  latter  on  section 
showed  a  structure  similar  to  Krukenberg's  tumor.  He  considers 
the  primary  focus  is  in  the  ovary  and  classes  the  tumor  as  a  true 
sarcoma  of  the  o\ary,  with  mucoid  changes  in  the  cells.  Stern- 
berg"^ reported  a  case  (as  an  endothelioma  of  the  l)one  marrow) 
in  which  the  bone  marrow  was  shot  with  tumor  nodules.  The 
ovaries  were  sclerotic  and  without  tumor  infiltration.  The  cells 
showed  a  distinct  signet  ring  formation,  as  do  the  Krukenberg 
tumors. 

Rosthorn's  and  Sternberg's  cases  pro\e  that  tumor  cells  of  a 
mesenchymal  origin  may  undergo  intra-cellular  mucoid  degenera- 
tion as  well  as  those  of  epithelial  origin.  These  statements  do 
not,  ho\\e\er,  help  us  to  decide  the  epithelial  origin  of  these 
tumors. 

ConcliLsion  :  In  careftilly  comparing  the  \ariotrs  stages  of 
the  tumor  nodules  in  the  stomach  and  cer\ix  of  our  case,  it  is 
seen  that  the  central  ])(»rti<)n  of  the  nodule  shows  the  same  struc- 
ture as  does  all  the  iMtrlions  of  the  right  o\ary.  The  ])eriphery 
of  the  nodules,  howexer.  is  slighll}-  different  ;  in  the  central  jiortion 
\ve  ha\e  various  transitions,  from  the  small  cells  with  eosinophilic 
protoplasm  up  to  the  large  signet  ring  cells  sliowing  marked 
mucoid  degeneration;  in  the  i)erii)hery  of  the  nodules  none  of  the 
cells  show  nuicoid  degeneration:  lliey  occur  in  cords  rather  than 
singly,  as  in  the  central  ])oi-tii.n  <»f  the  n(t(lnle:  tlieii-  iniclei  stain 
very  deeply  with  hematoxylin  and  they  appear  t<»  be  actively 
l^rolif  crating. 
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r^roni  this  il  would  appear  that  the  lari^cr  the  lunior  nodule 
the  more  mucoid  degeneralion  there  is,  and  the  central  or  older 
portion  shows  alone  this  change,  in  the  enlarged  and  completely 
involved  right  ovary  the  structure  is  the  same  throughout.  The 
increased  intercellular  connectixe  tissue  present  around  the  signet 
ring  cells,  I  would  suggest,  may  be  a  sort  of  pseudo-sarcomatous 
change  of  the  ovarian  stroma,  which  is  seen  only  in  the  older  parts 
of  the  nodules  and  elsewhere,  namely,  cervix,  etc.  This  inter- 
cellular fibril  formation  w'e  maintain  is  coincident  with  and  has 
definite  relation  to  the  onset  of  mucoid  change  in  the  tumor  or 
parenchymal  cell.  Although  no  direct  relation  of  the  tumor  cells 
to  the  stomach  mucosa  can  be  made  out,  I  consider,  for  the  rea- 
sons advanced  above,  that  we  have  a  primary  medullary  carcino- 

niB.  of  the  stomach  with  the  older  parts  of  tumor  showing  pseudo- 
sarcomatous  changes  and  mucoid  degeneration  of  the  cells,  and 

that  the  ovarian  tumor  is  secondary  to  the  gastric  carcinoma.  The 
term  Krukenberg  should  alone  l)e  applied  to  the  microscopic  ap- 
pearance of  a  tumor  and  should  not  be  used  to  designate  a  distinct 
type  of  primary  ovarian  tumor. 
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Disciiss'ioji. 

Dr.  ]•'.  C  Wood  said  lliat  he  liad  seen  f(nir  or  five  of  these 
Krukeiiberj4'  liiniors  of  the  o\arv,  all  with  characteristic  nior- 
pholo^^v,  and  in  all,  the  primary  tumor  was  in  the  stomach  or  gall- 
bladder, ilis  i)ersonal  belief  was  that  ovarian  tumors  of  this 
lyi)e  were  ahvay.s  .secondary,  arising  from  a  malignant  growth 
in  the  stomach,  gall-bladder,  or  intestine.  In  this  connection  it 
was  remarkable  how  fre(juentl\-  there  was  oxarian  invobement 
in  carcinoma  of  other  organs.  Jt  was  not  at  all  an  uncommon 
occurrence  in  a  case  of  carcinoma  of  the  breast  to  find  the  ovary 
perfectly  normal  on  gn^ss  inspection,  and  yet  on  making  serial 
sections  to  discoxei-  nodules  of  undoubted  caicinoma  in  the  lymph 
si)aces. 
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Dr.  MacCalltm  llioui^lil  lliai  il  was  rather  absurd  to  name 
these  tumors  after  Krukeuherg",  since  his  (ha^nosis  in  his  own 
case  was  obviously  wron*^-.  lie  had  seen  se\eral  such  tumors 
primary  in  tlie  stomach  with  widesj.M'ead  metastases  wliich  were 
composed  of  loosely  arranj^^ed  cells,  each  one  containing-  a  droplet 
of  a  colloid  substance. 


A  CASE  OF  OSTEITIS   DEFORMANS. 

V.   H.   NORRIE,   M.D.,  AND  GUY  WALLACE,  M.D. 

The  case  of  Paget's  disease  is  one  from  Dr.  \'an  liorne 
Norrie's  service  at  Bellevue  Hospital.  The  patient  was  admitted 
November  4th,  191 1,  dying  seventeen  days  later,  and  presented 
the  essential  manifestations  of  this  disease. 

The  clinical  history  is  very  meagre.     The  man  had  been  a 

heavy  drinker  and  smoker;  gave  a  history  of  chancre,  without 

secondaries;  had  gonorrhea  four  times;  was  a  veteran  of  the 

Civil  War,  and  during  the  past  twenty  years  had  occupied  a 

position  as  salesman;  during  the  last  two  years  he  had  been  li\ing 

on  his  pension.  The  patient  came  to  the  hospital  because  he  was 
becoming  weaker  and  was  unable  to  take  care  of  himself.     A 

diagnosis  of  Paget's  Disease  was  made  from  the  massive  head. 
There  was  but  a  slight  bowing  of  the  right  femur,  the  hands  and 

ieet  being  normal.  Idiere  was  an  indistinct  history  of  muscular 
rheumatism  during  the  prexious  year.  Ilie  patient  stated  that 
when  fifty  years  of  age  he  wore  a  Xo.  7  hat,  and  that  practically 
every  four  years  since  that  time  he  recpiired  a  larger  one.  His 
picture  in  uniform,  taken  at  the  time  of  the  war,  shows  no  en- 
largement of  the  face  or  head.  This  cranial  enlargement,  apart 
from  the  sensation  of  weight,  caused  him  no  discomfort. 

The  chief  complaints  on  admission  were,  a  dull  aching  pain 
in  the  back,  weakness,  and  headache.  During  his  stay  in  the 
liospital  he  developed  flaccid  i)aralysis  of  the  left  arm,  with  tiat- 
tening  of  the  left  side  of  the  face,  and  deviation  of  the  tongue  to 
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tile  left.  Tlie  radials  and  tem])()ral  arteries  were  extremely 
prominent,  being  practically  converted  into  tortuous  pipe-stems. 
The  \\'assermann  reaction  was  negative.  Broncho  pneumonia 
supervened  and,  after  having  been  in  coma  with  stert(^rous  respir- 
ation for  two  days,  he  died. 

Hie  autopsy  was  performed  l)y  Dr.  Charles  Norris  the  fol- 
lowing day  and  the  anatomical  diagnosis  was  as  follows: 

Cerebral  heme  )rrhage. 

Paget's  disease. 

Chronic  and  acute  pachymeningitis  hemorrhagica  fibrinosa. 

^larked  pial  oedema. 

Extreme  arterio    sclerosis  of  cerebral  and  coronary  arteries* 

Clironic  empliysema  and  bronchitis. 

Lobular  pneumonia. 

Acute  localized  hbrino-purulent  pleuritis,  left. 

Acute  til)rinous  pleiu'is}',  right. 

Slight  chronic  interstitial  and  acute  parenchymatous  neph- 
ritis. 

Enlarged  prostate. 

Hypertro])hy  of  the  lingual  follicles. 

Body  is  tliat  of  an  old  man  70  years  of  age,  5  feet  6  inches  in 
height.  There  is  considerable  emaciation  of  the  extremities  and 
trunk.  Thorax  is  moderately  long,  conformation  normal.  There 
Ls  slight  bowing  of  the  legs.  Hie  knee  joints  are  of  normal  con- 
formation. The  feet,  toes,  hands  and  fingers  are  normal.  Breadth 
of  hand  8  cm.  ^riie  wrist,  elbow,  shoulder  joints  and  vertebral 
column  are  normal.  There  is  abundant  dark  liair  over  the  chest; 
tlie  ])ubae  arc  al)nii(laiii,  niascnhnc  in  ispc;  llicrc  is  considerable 
perineal  hair:  smah  amonnl  of  hair  o\cr  thighs,  axillary  hair 
abundant.  The  haii"  i)ai-tly  gra}',  is  abundant  on  the  sides  and 
scanty  over  the  top  'of  the  head;  exebrows  are  dark  and  moder- 
ately thick:  long  grayish  beard  and  inonstaehe.  The  costal  car- 
tilages are  of  nm-mal  bi'eadili.  The  liist  costal  cartilage  is  calci- 
fied, tlie  other  cartilage  being  Nlighth'  greenish  yellow  on  section 
with  onl\-  a  few  calcilic  foci.  The  rib^  are  fiagile.  Intercostal 
Spaces,   ril)s  and  cartilages  are  <>\    UMiinal   breadth.      .Marrow   of 


O  SI' KIT  IS    DEFORMANS.  71 

the  ribs  is  abundant  and  dark  red  in  color.  The  li\er  extends 
about  a  hand's  l)rea(lth  l^elow  the  costal  arcli.  I  )ia]>hraiL;"m  is  at 
tlie  fourth  si)ace  right  and  left. 

Head :  Head  is  very  large  and  heavy,  the  face  being  normal 
in  size.  The  temporal  ridges  are  large  and  prominent ;  the  tem- 
poral muscle  is  broad  but  thin.  Tissues  of  the  scalp  are  thin,  as 
if  stretched.  The  scalp  peels  readily.  Idie  pericranium  strips 
readily.  The  external  surface  of  the  bone  is  everywhere  slightly 
roughened,  h}  peraemic  and  irregular.  The  parietal  foramina  are 
very  large  and  deep;  similar  accessory  foramina  are  present.  The 
surface  is  irregularly  mottled  with  pale  yellowish  areas  and  red- 
dish areas  of  hyperaemia.  The  sutures  are  everywhere  obliter- 
ated. Conformation  of  the  cah'arium  is  somewhat  irregular,  but 
the  symmetry  of  the  skull,  as  a  whole,  is  maintained.  The  increase 
in  size  of  the  skull  is  svmmetrical,  the  calvarium  bein<>-  greatly 
diickened.  1  he  dimensions  of  the  skull  following  removal  of 
the  scalp,  were  as  follows : 

Greatest    eircumferencc 65.5  cm. 

diam.    ant.    post 23 

Bi-parietal     18 

Bi-malar    1 3.3     " 

Naso-mental     14.2     " 

]\Iento-coronal   (length  from  the  chin  to  the  top 
of    skull) 26.5 

Occipito-frontal     22  " 

From  zygoma  to  top  of  calvarinm 12.7 

Length  of  the  nose 6.5  '' 

Distance  from  angle  of  jaw  to  symphysis  menti.   6  " 

Anterior  fossa,  greatest  breadth    (internally )...  10.5 

y\nterior    fossa,    ant. -post 6.T,  " 

Middle    fossa,    breadth 14.8  " 

"  "     ,    ant. -post     5  " 

Breadth   of  occipital    fossa 12.5 

1  he  forehead  is  massive.  The  wings  of  the  sphenoid  are 
not  thickened.  The  infundibulum  of  the  pituitary  is  long  and 
reddish  in  color.  The  h^oramen  Magnum  is  funnel-shaped,  2  cm. 
in  breadth.  The  Clixus  lilumenbachii  is  ap])ro\inialely  5.6  cm. 
in  length  4.4  cm.  in  breadth.  The  pituitary  gland  measures; 
18  cm.  h\  12  mm.  1)\-  3  mm.  Its  right  lobe  is  hemorrhagic^ 
The  gland  is  ])ale  yellowish  in  color  and  ratlier  tirm. 
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The  niiticlle  ears  are  normal.  The  sphenoidal  sinuses  are 
large.  The  nuicous  membrane  is  normal.  The  dura  is  adherent, 
especially  on  the  right  side,  where  it  tears  on  stripping.  It  is 
everywhere  thickened  and  the  inner  surface  shows  an  extensive 
hemorrhagic  meml)rane  formation  o\er  the  cerebral  convexities. 
The  pia  is  markedly  oedematous  and  the  Pachionian  granulations 
are  not  i)rominent.  A  number  of  small  opaque  foci,  the  largest  2 
to  3  muL  in  diameter,  are  found  in  the  pia  oxer  the  vortex,  near 
the  longitudinal  tissure.  There  is  a  considerable  amount  of 
blood  stained  fluid  at  the  base.  The  brain,  after  the  ventricles 
were  opened,  weighs  1440  guL  On  the  superior  surface  of  the 
cerebellum  there  is  fresh,  reddish  l)l()od  clot,  and  there  is  a  con- 
M"deral)le  hemorrhagic  infiltration  in  the  pial  meshes  along  the 
posterior  border  of  the  right  lobe  of  the  cerebellum.  The  verte- 
brals  are  markedly  sclerotic.  The  basilar  artery  is  very  large, 
extremely  sclerotic,  with  intense  yellowish  patches.  The  arteries 
of  the  Circle  of  Willis  and  the  cerebral  arteries  are  markedly 
sderotic.  ^1le  smaller  vessels  show  extensive  nodular  sclerosis, 
The  left  lateral  ventricle  is  filled  with  blood  stained  t^uid.  The 
right  lateral  ventricle  containing  reddish  blood  clot.  There  is  an 
extensive  hemorrhagic  softening  and  inhltration  invoUing  the 
jjosterior  and  superior  half  of  the  lenticular  nucleus,  which  ex- 
tends into  the  optic  thalamus  and  the  adjacent  wall  of  the  third 
\enlricle.  Tlie  \elum  interpositum  is  inhltraled  witli  blood  and 
does  not  a])i)ear  lo  l)e  tliickened.  ( )therwisc  the  cross  sections 
of  the  brain  re\eal  no  gross  lesions. 

The  ])iiieal  gland  measures  7  to  S  mm.  laterally  l)y  3.6  ant. 
l)OSt.  The  sella  tnrcica  is  jS  mm.  in  breadth  1)\-  iS  mm.  ant.  post. 
'I  he  clinoid  i)reces.ses  are  enlarged.  The  cabarinm  is  solt.  saw- 
iuil  throuiih  readilw  The  thickness  of  the  ()eei])ital  bone  is  J  cm., 
that  of  ihe  froiUal  b^nie  1.3  em.  The  dii)loe  are  noticeable  only 
in  the  occipihal  bone. 

LiiiK/s:  The  plenral  ea\ilies  are  free  from  llnid  or  adhesions 
with  tiie  excejjiion  that  the  left  ajjcx  is  slightly  adherent.  Tiie 
l>jenrae  of  both  Inn-s  feel  sticky.  The  right  hing  is  slightly 
emphysematous,    the    surfai'e    beini;    roughened    and    irregularly 
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notllecl.  An  extra  fissure,  2"  in  length  by  1"  in  depth,  is  present 
in  the  lower  lobe.  The  larger  and  smaller  ])n)nehi  eontain  muco- 
purulent exudate  and  the  mucous  membrane  is  markedly  con- 
gested. Section  shows  an  extensi\'e  lobular  pneumonia  involving 
all  lobes  and  more  marked  posteriorly.  11ie  left  lung  is  rather 
voluminous:  it  does  not  feel  heavy;  is  well  aerated:  the  surface 
is  smooth  and  on  section  shows  nothing  abnormal,  with  the  ex- 
ception of  slight  congestion.  The  pulmonary  vessels  are  normal 
except  for  a  few  areas  of  intimal  thickening.  Bronchial  lymph- 
nodes  are  small  and  anthracotic.  There  is  no  evidence  of  a 
tuberculous  process  either  in  the  lungs  or  in  the  lymphnodes. 

Heart:  The  pericardium  is  normal  and  contains  a  small 
iimount  of  clear  fluid.  The  heart  is  normal  in  size,  the  at)ex 
being  formed  by  the  left  ventricle.  The  vessels  are  slightly  tor- 
tuous and  show  a  few  areas  of  nodular  sclerosis.  The  right 
auricle  is  normal.  Fossa  ovalis  is  normal  in  size.  The  foramen 
ovale  is  patent.  Endocardium  is  silghtly  opaque.  Tricuspid 
valve  measures  13  cm.  and  is  normal.  There  is  no  hypertrophy 
c-r  dilatation  on  the  right  ventricle.  The  mitral  ring  shows  a 
slight  narrowing,  the  aortic  segment  l)eing  contracted  and  calci- 
fied at  its  base.  The  wall  of  the  left  ventricle  measures  2-^  mm. 
in  thickness:  the  musculature  is  pale  brownish  red  in  color  and 
on  section  shows  numerous  small  areas  of  fibrosis.  The  aortic 
cusps  are  slightly  thickened  and  calcified  at  the  line  of  their  at- 
tachment;  the  line  of  closure  is,  however,  normal.  The  portion 
of  the  aorta  below  tlie  first  part  of  the  arch  is  the  seat  of  a  slight 
patchy  sclerosis.  1  he  arch,  thoracic  and  ut)t)er  part  of  the  al)- 
dominal  aorta  being  normal.  The  branches  of  the  abdominal 
aorta  are  onh'  slightly  sclerotic.  I'he  lower  half  of  the  abdom- 
inal aorta  and  the  iliacs  are  somewhat  broad  but  show  only  a 
slight  sclerosis. 

Spleen:  Is  small,  rather  firm,  weighs  100  gm.  and  measiu'es 
10^  X  4)/>  X  4  cm.  On  section  it  is  congested  and  shows  a 
slight  increase  in  interstitial  tissue. 

PiViereas:   Is  about  normal  in  size:  lobulations  are  normal. 
Lk'er:    Weighs  about   1600  gm.     The  serosa  is  normal  and 


74  \-.    IL    NORKIE,    M.n.,   AND  (^UY   WALLACE,    M.D. 

pale  l)r(nvnish  in  coUh*.     I'he  surface  is  smooth  and  on  section 
the  lobulations  are  indistinct,  otherwise  normal. 

Gall  Bhnhicr:  Is  long  and  contains  numerous  facetted  stones, 
there  is  a  very  large  numl)er  present.  Common  bile  duct  normal. 
I\'\tency  was  not  tested. 

Ailroials:  Left  adrenal  measures  ^1/2  cm.  in  length  by  2^2 
cm.  in  breadth.  The  right  adrenal  measures  6  x4  cm.  The 
organs  are  somewhat  hrm.  The  cortex  is  ])ale  yellowish  in  color 
and  measures  2  to  3  mm.  in  l)readth.  The  medulla  is  dark  red 
in  color  and  shows  a  few  patches  of  glistening  tissue. 

Kiilticys:  The  right  kidney  120  gm.,  left  160  gm.  They 
are  somewhat  hrm,  ai)parently  normal  in  size.  The  capsules  are 
adherent  in  a  few  places.  The  surface  is  slightly  granular.  Signs 
of  fetal- lobulations  persist.  There  are  a  few  superficial  scars  on 
surface.  The  cortex  is  thickened  and  pale,  the  markings  are 
distinct.  The  pelves,  ureters  and  urinary  bladdei  are  normal, 
'i'he  i)rostrate  is  large;  otherwise  normal.  The  testicles  and 
epididxnies  are  normal  in  size  and  appearance;  there  is  a  small 
Indrocele    on  left  side. 

Ocsopluiijus:  Shows  a  few  distended  veins  in  its  upper  half; 
otherwise  normal. 

Stomach:  Hie  mucous  membrane  is  congested.  There  is  a 
small,  whitish  area  situated  beneath  tlic  cardia  of  tlic  nnicous 
membrane  (  Lym])hangioma  ). 

Intestines:  Small  and  large  intestines  contain  a  small  amount 
of  gas  and  hard  fecal  material.  Api)en(lix  is  normal.  In  the 
coecum  there  is  a  small,  reddish  focus,  3  x  4  mm.,  which  is  freely 
moveable.  There  are  se\eral  pale  yellowish  areas  in  the  wall  of 
the  ieinnnm  (  L\  nii)]iangiomata  ).  The  niescnterv  is  somewhat 
fattv.     The  hniph  nodes  are  abundant  but   small. 

Orijans  of  Throat  and  Xrch:  Tlu'  i..iigne  is  apparently 
i-ormal  in  ^ize.  The  lingual  follicles  are  increased  in  si/e  and 
number.  There  arc-  a  iinnibi-r  of  i)ale.  ele\aled  aieas  at  ihe  back 
and  sides  of  the  lon,L;ne.  which  on  seclion  show  a  niilk\-  tlnid. 
'J'he  i)harvnx  and  larnyx  are  normal.  The  tonsils  aic  enlarged, 
the  right   showing  a  number  of  depressions  lilled   wiih  exudate. 
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The  thyroid  inland  is  soincwhal  symmetrically  enlar^^ed  and  pale 
reddish  on  section.  The  organ  was  not  weighed.  The  ])arathy- 
roid  glands  were  removed. 

The  following  measurements  were  made  of  the  peh'is : 

Intcrcristal     Z"]      cm. 

Interspinous    23.2     " 

Internal    conjugate 1 1.2     " 

From  the  greater  trochanter  to  plane  of  surface  of  foot. 34. 5" 
ant.  sup.  spine  to  plane  of  surface  of  foot 37-4" 

Ant.  sup.  spine  to  bottom  of  external  condyle  of  femur,  ig" 

The  right  knee  joint  is  normal  as  to  its  articular  surface 
and  mucous  membrane.  The  right  femur  is  bowed.  It  is  broad 
in  its  lower  half  and  measures  18  cm.  immediately  above  the 
condyles.  On  section  the  cortex  measures  i  cm.  in  diameter. 
The  diameter  of  the  bone  is  3.1  cm.  The  cortex  of  the  left  femur 
measures  6  mm.  The  diameter  of  the  wdiole  bone  is  3.1  cm., 
right  and  left  being  of  the  same  diameter.  \\  a  place  above 
the  middle  of  the  right  tibia,  the  thickness  of  the  cortex  is  i  cm. 
The  bone  is  very  firm,  almost  ebony-like.  Vertebrae  and  marrow 
everywhere  normal. 

Ribs:.  The  marrow  is  red  in  color  and  normal  in  amount. 

One  of  the  earliest  terms  used  in  referring  to  diseases  of 
bones  is  rickets.  This  term  was  used  to  include  all  diseases  in 
which  extensive  bone  changes  occurred.  Since  then,  groups  of 
cases  have  been  separated,  such  as  Infantile  Rickets,  Achondro- 
plasia, etc.  The  term  Osteitis  Deformans  has  long  l)een  used  in 
connection  with  x'arious  diseases,  which  resulted  in  deformity  of 
the  affected  bones.  This  term  included  constitutional  diseases, 
fractures,  and  congenital  deformities.  The  term  was  first  used  by 
Czerny  in  1873  to  describe  a  case  of  sj^ontaneous  curvature  of 
the  lower  limbs.  (This  was  in  all  [)robability  a  case  of  Osteo- 
malacia. ) 

Sir  James  Paget  who,  in  1876,  made  use  of  the  term  Osteitis 
Deformans,  in  describing  the  condition  which  now  bears  his 
name,  remarks  in  his  original  article:  "Holding  then  the  disease 
to  be  an  inflammation  of  the  bone,  I  would  suggest  that,  for  brief 
reference  and    for  the   present,   it   ma\-   be  called  after  its  niQst 
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^trikiiii^-  character,  osteitis  deformans.     A  better  name  may  be 
^iven  when  more  is  known  of  it." 

Since  that  time  \arions  names  have  been  apphed  to  con- 
iJitions  apparently  anak)g-ous  to  that  described  by  Paget.  To 
Paget's^  original  description,  which  appeared  in  the  jNIedico- 
Chirnrgical  Transactions,  1876,  little  of  note  has  been  added. 
As  he  descril^ed  it,  the  disease  begins  in  middle  life  or  later,  pro- 
gressing slowly  ditring  a  period  of  many  years,  and  causing  no 
disturbances  other  than  those  due  to  mechanical  changes  in  the 
diseased  bones,  those  most  often  invohed  being  the  long  bones 
of  the  lower  extremitiy,  the  craniuni,  spine  and  clavicles.  These 
enlarge  and  soften,  and,  owing  to  the  pressure  of  the  body  and 
muscular  traction,  become  ci\r\ed  and  misshapen  so  that  the 
statue  steadily  decreases.  In  a  later  communication,  he  states  that 
there  is  not  any  clear  evidence  of  general  disturbance  of  health. 
In  all  cases,  death  has  ensued  through  some  coincident,  not  e\'i- 
■dently  associating  disease,  which  has  been  aggravated  by  the 
condition  of  the  bones,  only  in  so  far  as  they  may  have  diminished 
the  range  of  breathing  and  the  general  muscular  activity.  Paget 
<:orrectly  interpreted  the  condition  as  being  a  chronic  inflamma- 
tory process. 

Considered  as  a  rather  rare  condition,  Clopton,  in  1906, 
collected  seventy-flve  cases  from  the  literature.  Higbee^  and 
lillis,  in  recording  a  case  in  the  Journal  of  Medical  Research, 
191 1,  state  that  tlic  number  has  been  increased  to  1  5S  cases,  33 
of  which  were  noted  in  this  country.  The  relati\e  increase  dur- 
ing the  |»ast  few  }ears  points  to  one  of  two  things — that  the 
disease  is  becoming  more  ])re\alent  or  is  more  often  recognized 
as  such. 

Xnmerous  names  ha\e  been  applied  to  llii^  condition,  which 
illustrates  the  \ie\\>  of  different  authors,  according  to  their  in- 
terpretation of  the  piocess  : 

(Jsteiiis  (k-f<»rnians    (Paget). 

P.seudo-rachitis  .senilis. 

Osteo-nialacia  chronica   deformans  hypertri  >phica. 
.    Osteite  ossiliante  (hlfuse   (  I.aneereaux  ). 
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Osteolysis  (  Lolxslein  ). 

Hypertr()i)hie  spon^ieiisc  dcs  os. 

Craniosclerose. 

Hyperostose  general isee. 

Osteite  condensante. 

Osteomalacie  hyperlrophicjue  beiiigne   (X'incentJ. 

Pseudorachitisme  senile. 

Osteomyelite  fibreiise. 

Sclerose  osseuse  hypertropliicjue. 

In  reference  to  the  etiology,  little  is  known.  In  si>ite  of  the 
many  theories  that  have  been  advanced,  there  is  no  generally 
accepted  etiological  factor.  Hie  most  important  are  of  interest^ 
in  that  they  tend  to  show  the  wide  divergence  of  opinion. 

Lesions  of  the  nervous  system,  hereditary  lues,  arterio- 
sclerosis, metabolic  changes,  and  disturbances  in  secretion,  par- 
ticularly of  the  thyroparathyroid  group,  testicular,  and  supra- 
renal  glands,  have  all  ])een  suggested  as  etiological  factors. 

Prince"^  suggests,  that  it  is  not  inconceivable  that  as  degener- 
ation of  the  anterior  cornua  may  cause  myopathies  without  other 
symptoms;  so  lesions  of  other  special  cell  groups  may  cause 
osteopathies  without  other  spinal  symptoms.  Curcio''  also  sug- 
gests the  possibility  of  a  special  trophic  center  in  the  gray  matter 
of  the  spinal  cord  because  the  manifestations  of  the  disease  are 
usually  symmetrical. 

Syphilis:  Some  observers,  particularly,  Lannelongue*'',  re- 
gard the  disease  as  a  manifestation  of  congenital  syphilis  or  a 
paraluetic  condition,  asserting  that  improvement  has  been  noticed 
following  the  administration  of  mixed  treatment.  Fournier' 
agrees  with  Lannelongue  and  mentions  the  case  of  two  brothers, 
cue  of  whom  presented  a  tyi)ical  clinical  picture  of  Paget's  dis- 
ease, the  other  showing  marked  evidence  of  congenital  syphilis. 
He  later  speaks  of  the  disease  as  a  paraluetic  condition,  to  be 
classed  with  tabes  dorsalis,  general  paresis,  etc.  \'on  Reckling- 
hausen^ considers  that  the  disease  is  not  specific.  Robin^  en- 
deavored to  differentiate  Paget's  from  the  luetic  osteitis  by  com- 
parison of  the  chemical  c(.)mposition  of  the  bones,  but  his  results. 
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are  of  little  value  at  present,  as  only  one  case  was  analyzed. 
Weber^^'  says  that  the  osteitis  deformans  of  congenital  syphilis 
and  Paget's  may  be  differentiated  as  follows:  i.  The  youthful 
age  of  the  patient  in  cases  of  congenital  syphilis;  2.  The  relative 
absence  of  pain,  which  is  almost  constant  in  Paget's;  3.  The 
favorable  results  obtained  in  syphilitic  cases  with  proper  treat- 
ment: 4.  In  syphilitic  cases  the  tibiae  are  most  severely  affected, 
in  Paget's  disease  the  femora;  5.  The  presence  of  irregular 
bosses  in  congenital  syphilis ;  6.  There  is  no  evidence  of  any 
tendency  for  malignant  tumors  to  supervene  in  the  bones  of 
syphilitic  cases,  as  there  is  in  Paget's. 

Heredity:  Several  instances  are  recorded  in  which  mem- 
bers of  the  same  family  have  been  afflicted  with  this  disease. 
Chauff'arcP^  mentions  mother  and  daughter;  Smith^-,  a  father 
and  son ;  Berger^^  a  mother  and  son.  Paget,  however,  in  re- 
viewing 2 J  cases,  remarked  on  the  entire  absence  of  any  such 
lii  story. 

Oceupation ;  Oettinger^^  and  Agasse  Lafont  noted  that 
several  cases  had  occurred  among  those  whose  occupation,  such 
as  bleachers,  tanners  and  hatters,  subjected  them  to  the  action 
of  certain  acids.  11iey  considered  it  possible  that  the  chemicals 
may  have  some  action  on  the  osseous  structure. 

Ai'tevio-Selerosis;  This  condition  is  present  so  frequently 
that  it  may  be  considered  almost  constant.  Not  a  few,  partic- 
ularly l>eclere^^  have  considered  that  the  interference  with 
nutrition,  resultant  u]>on  the  sclerosis  of  the  nutrient  arteries  of 
the  bones  affected,  may  ha\e  some  etiological  bearing. 

lleilz"'  and  lludelo  s])cak  of  a  woman  73  years  of  age,  in 
which  the  skull  was  unchanged  but  whose  femora  and  oilier  bones 
presented  lesions  oi  Paget's  disease.  Arterio-sclerosis  was  not 
uniform.  In  this  instance  the  arteries  of  the  brain,  skull  and 
neck  were  normal,  while  those  of  the  remaining  \iscera  showed 
marked  sclenxsis,  even  to  obliteration. 

Interference  with  llic  function  of  the  glands,  and  disturb- 
ance in  the  internal  secretions  has  been  consi(lere<l.  ( )ur  case  is 
interesting  in  the  entire  absence  of  any  change  in  the  glands  of 
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internal  secretion,  so  far  as  determined.  The  lesions  of  the 
nervons  system  descrihed  in  cases  of  Paget's  disease  shonld  be 
accepted  with  considerahle  reserxe.  We  believe  tin's  becanse  of 
the  prononnced  arterio-sclerosis  almost  constantly  associated 
with  the  disease,  and  becanse  of  the  senile  changes  so  freqnent 
in  brain  and  spinal  cord,  in  old  age.  On  acconnt  of  the  freqnent 
association  of  arterio-sclerosis  with  the  disease,  it  seems  reason- 
able to  snppose  that  it  may  act  as  a  cansative  factor. 

It  is  of  interest  to  note  that  Max  Koch^',  before  the  German 
Pathological  Society,  demonstrated  a  case  of  Leontiasis  ossium. 
and  showed  that  the  microscopical  pictnre  was  similar  to  that 
occurring  in  Paget's  disease.  He  therefore  considers  them 
identical. 

We  are  unable  to  explain  in  detail  how  the  \'ascular  changes 
could  so  markedly  alter  the  osseous  tissues.  That  the  process  is 
evidently  not  always  a  generalized  one  leads  us  to  suppose,  that 
more  consideration  should  be  given  to  local  disturbances,  than 
to  a  general  disturbance  involving  the  osseous  system  as  a  whole. 

Perhaps,  as  Higbee  and  Ellis  state,  accurate  studies  of  the 
metabolism  offer  the  most  hopeful  means  of  arriving  at  the 
proper  solution  of  this  question.  Although  we  favor  the  idea 
that  it  is  a  local  condition  and  not  a  systematic  one.  we  realize 
that  there  must  be  some  other  causative  factor  present,  for  the 
reason  that  so  many  cases  of  marked  cerebral  arterio-sclerosis 
show  no  changes  in  the  osseous  system. 

Microscopic  examination  of  sections  from  our  case  show 
as  follows : 

Occiput;  Section  taken  from  the  occiput — the  outer  table 
is  formed  of  a  thin  layer  of  dense  bone;  there  is  little  differentia- 
tion in  structure  of  the  bone.  The  inner  table  is  very  thin ;  the 
marrow  spaces  are  large  and  everywhere  hlled  with  connective 
tissue  composed  of  a  homogeneous  stroma  and  connective  tissue 
cells  with  small  spindle-shaped  nuclei.  The  vessels  are  large; 
there  is  no  proliferation  of  their  endothelial  cells.  In  places  the 
connective  tissue  is  more  fibrous  in  character ;  the  osseous 
trabeculae  are  large ;  there  is  well  developed  concentric  lamellar 
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formation ;  the  lione  cells  are  small;  there  are  few  Howships 
lacunae  and  only  in  places  are  there  osteohlasts.  1\)  be  brief,  the 
process  ma}'  be  described  as  an  osteitis  or  osteomyelitis  fibrosa; 
the  trabeculae  are  lari^e,  well  ccMinected  with  each  other,  and 
there  is  exervwhere  e\idence  oi  a  formative  osteitis.  The  bone 
was  extremely  ditticult  to  decalcify,  and  there  is  every  evidence 
that  there  was  no  marked  halisteresis. 

Tibia:  Section  taken  from  the  cortex  of  the  til)ia,  which 
was  thickened  as  above  mentioned,  shows  very  dense  bone. 

Right  Fciuur:  The  cortex  is  formed  of  rather  dense  bone 
with  large  vascular  marrow  spaces,  showing  an  osteogenic  con- 
nective tissue  very  similar  to  that  found  in  the  occiput.  Only  a 
few  giant  cells  are  seen.  The  i)eriosteum  is  thickened  and 
fibrous :  the  inner  layer  is  cellular. 

Left  Fciuur:  The  section  taken  at  a  level  corresponding  to 
that  of  the  right  feiuur  is  normal. 

J'crfcbrac:  Shows  normal  lymphatic  marrow,  in  places 
quite  fatty. 

Ribs:  The  marrow  spaces  are  very  wide;  trabeculae  long 
ajid  narrcjw. 

Clavicle:     Shows  no  noteworthy   changes. 

The  gross  lesions  and  the  mici"oscopic  sections  indicate  that 

there  has  been  an  extensive  formative  osteitis  of  the  calvarium, 

corresponding  to  what  \'on  Recklinghausen  has  described  as  an 

osteitis  fil)rosa. 
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DEMOXSTKA  riOX  OF  Till-:  Li:Sl()XS  PRODUCiaj)  IN 
THK  APPi:XI)IX  BY  OXVURIS  AXI)  TRICIIOC- 

EPHALUS. 

RUSSEL  I.   Cl'X'ir.,    ,M.I). 

Dr.  Cecil  presented  a  series  oi  lantern  slides  sli()\vin<^"  \arious 
|jhases  of  the  invasion  of  the  appendix  by  oxyuris  vermicnlaris 
and  trichocephalus  dispar.  He  divided  the  cases  into  fonr  groups 
as  follows : 

1.  Those  cases  in  which  the  appendix  was  the  seat  of 
catarrhal  inflammation,  but  in  which  the  worms  liad  api)arently 
remained  inactive  in  the  lumen  of  the  appendix. 

2.  The  cases  in  which  the  parasites  had  punctured  or  in- 
vaded the  mucous  membrane. 

3.  The  cases  in  which  the  oxyuris  had  not  only  punctured 
the  mucosa,  but  had  produced  more  or  less  extensive  ulceration 
of  it. 

4.  The  cases  in  which  the  appendix  was  gangrenous.  In 
these  no  characteristic  parasitic  lesions  could  be  demonstrated. 

Dr.  Cecil  also  demonstrated  some  healing  oxyuris  lesions — 
one  of  them  consisting  of  a  hyaline  parasite  completely  encai>- 
sulated  by  fibrous  tissue. 

The  trichocephalus  lesions  were  shown  to  differ  slightly 
from  the  oxyuris  lesions.  In  the  former  the  |)arasite  tunnels 
along  immediately  beneath  the  epithelium,  while  in  the  latter 
the  worm  usually  burrows  into  a  lymph  follicle. 

In  conclusion,  Dr.  Cecil  said  that  in  his  series  of  129  cases 
of  appendicitis  in  children,  15%  of  them  had  been  found  to  ])e 
associated  with  parasites,  and  that  of  these  70%  showed  specific 
parasitic  lesions. 
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The  specimen  was  olnained  at  autopsy  on  the  ])oclv  of  a 
vronian.  hfty-four  \ears  of  age.  I'he  chnical  history  was  of  httle 
i:itei"est.  The  patient  was  aihnitted  to  the  hospital  with  broncho- 
pneunionia,  \\liich  followed  a  faxorahle  course.  Death  was  due 
to  rupture  of  an  aneurism  into  the  left  pleural  cavity.  At  au- 
topsy the  hemorrhage  was  found  to  come  from  a  large  false 
aneurism  lying  between  the  ])leura  and  the  diaphragm.  This 
opened  into  the  aorta  by  a  large  gap  measuring  5  cm.  vertically 
by  I  cm.  antero-posteriorly.  The  aneurismal  sac  extended  11 
cm.  from  the  aorta  nearly  to  the  lateral  chest  wall.  The  rem- 
nants of  the  arterial  sac  were  found  in  the  wall  near  the  aorta, 
but  elsewhere  the  sac  was  lined  with  h1)r()us  tissue  and  nearly 
filled  with  dense  lamellated  thrombus.  There  was  also  a  fusi- 
form dilatation  of  the  ascending  portion  of  the  aortic  arch. 

The  lesion  of  chief  interest,  however,  was  a  dissecting  aneur- 
i>m  which  lay  in  the  left  wall  of  the  thoracic  aorta.  It  was  13 
cm.  in  length  and  J  cm.  in  diameter.  It  communicated  with  the 
hinien  of  the  aorta  b\-  a  small  opening,  11  cm.  below  the  left 
subclaxian.  This  oi)ening  just  admitted  a  i)robe.  The  sac  ex- 
tended about  2  cm.  above  this  point,  ending  blindly,  and  at  an 
ecjual  distance  below  was  bifurcated,  one  neck  communicating 
with  the  neck  of  the  false  aneurism  pre\iously  mentioned.  The 
other  branch  ended  blindly  about  tiie  level  of  the  celiac  axis. 
This  branch  was  filled  with  a  laminated  thrombus.  The  wall 
of  the  dissecting  aneurism  was  ihick'  and  nodular,  in  i)laces 
reaching  a  thickness  (»t'  1.4  cm.  The  tissue  was  lirni  and  hbrous, 
tiie  lining  for  the  niost  ])art  smooth,  but  showing  some  areas  of 
atheroma  and  calcilicalion.  Tlic  aoila  showed  extreme  sclerosis. 
There  were  dc-ep  nlcrration.s  of  ihe  intima  sc'pai\'ite(l  b\  calcareous 
])la(iiies  with  sharp  edges.  These  cliangt's  weie  most  marked 
in  the  abdominal  aoiMa.  but  iii\<>l\ed  the-  t'litiic  \essel.  The 
vessel  wall  was  sliiV  and  on  section  clefts  wei'e  f«»niid  in  the  sub- 


DISSECTING    ANEURISM    AND    AORTITIS    DISSECANS.         815 

Stance.  These  were  a])i)arenlly  preformed,  ihoutrh  it  is  possible 
they  resuhed  from  trauma  in  section.  \\  ihey  were  artifacts 
the  tendency  to  form  such  clefts  under  sli^^ht  stress  was  \'ery 
marked.     Hie  other  ors^ans  showed  nothing-  of  note. 

Sections  throui^h  tlie  dissecting  aneurism  showed  that  it 
lay  in  the  media  of  aorta  inside  the  external  elastic  lamella.  The 
elastic  fibers  of  the  media  were  fragmented  and  partly  replaced 
by  hyalin  connective  tissue  infiltrated  with  round  cells.  The 
adventitia  was  very  thick.  1  he  walls  of  the  \asae  \asorum  were 
thickened  by  fibrous  tissue  and  the  endothelial  cells  were  swollen. 
Some  of  the  veins  were  entirely  occluded  by  masses  of  leucocytes. 
The  vessels  were  surrounded  by  collections  of  plasma  cells  and 
lymphocytes.  Foci  of  these  round  cells  were  found  elsewhere 
iu  the  adventitia,  but  none  of  them  contained  giant  cells  or  showed 
central  necrosis.  Spirochaetae  could  not  be  demonstrated  in 
them  by  the  Levaditi  method.  The  picture  was  extremely  sug- 
gestive of  a  gummatous  process,  but  did  not  warrant  an  absolute 
diagnosis  of  syphilis.  The  intima  of  the  aorta  was  thickened  by 
atheromatous  masses.  Sections  also  showed  areas  of  calcifica- 
tion in  the  intima.  The  inner  wall  of  the  dissecting  aneurism 
vShowed  similar  atheromatous  changes.  The  lumen  was  lined  in 
part  with  a  layer  of  flat  cells  resembling  endothelium.  Similar 
lesions  were  found  in  the  abdominal  aorta.  The  clefts  in  the  wall 
found  on  cutting  the  vessels  seemed  to  lie  in  the  media  inside 
the  elastica  externa,  a  position  corresponding  to  that  of  the  dis- 
secting aneurism.  The  clefts  were  traversed  diagonally  by 
strands  of  unruptured  fil)ers.  Smaller  clefts  were  found  else- 
where in  the  media. 

Changes  of  this  type  have  been  described  from  time  to  time 
in  cases  of  dissecting  aneurism,  and  Rokitansky  [LcJirb.  d.  patJi. 
Anatomic,  3d  ed.  II.,  ]).  344)  spoke  of  the  possibility  of  their 
being  the  underlying  cause  of  this  peculiar  lesion.  He  suggested 
two  possible  explanations  of  the  lesion  :  first,  that  the  freeing  o\ 
the  adventitia  was  primary,  and  the  rupture  of  the  media  an(> 
intima  secondary,  due  to  loss  of  the  support  normally  gi\en  by 
tJie  adventitia;  second,  that  the  rupture  might  be  primary  and 
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llie  freeing"  of  the  advent  ilia  seeondary,  if  the  disease  impaired 
the  elasticity  of  the  niecha  more  than  that  of  the  adventitia. 

Babes  and  Mironescn  (Beit.  d.  ally.  Path.  u.  path.  Auatomie, 
lOio,  xlviii.  221)  have  described  a  case  of  dissecting  aneurism 
in  which  they  found  that  the  whole  aorta  had  a  tendency  to  split 
easily  when  cut,  or  contained  preformed  clefts  in  the  wall.  On 
section  they  found  areas  of  hyaline  degeneration  in  the  intima 
and  media  and  foci  of  rotmd  cell  infiltration.  They  regarded 
this  condition  of  the  vessel,  which  they  described  as  aortitis, 
dissecans,  to  l)e  tlie  underlying  cause  of  tlie  dissecting  aneurisrn. 


A  CASE  OF  OX'ARIAX  PREGNANCY  AND  ONE  OF 
TUP.O-OWVRIAN    PREGXAXCY. 

J.  GAR1)NL:R  HOPKINS,   M.D. 

The  specimen  was  obtained  at  operation  on  a  patient  of  Dr. 
E.  B.  Cragin's  at  the  Sloane  Hospital  for  Women.  The  patient 
was  a  married  woman,  thirty-nine  years  of  age,  who  had  live 
children,  the  youngest  being  three  years  of  age,  and  two  mis- 
carriages, the  last  two  years  before  operation.  The  last  men- 
struation (jccurred  t\v(j  months  l)efore  operation.  W  ithout  pro- 
dromal symptoms  she  was  seized  with  sharp  cramp-like  pains  in 
tile  lower  ])(jrtion  (jf  the  abdomen,  wliicli  lessened  somewhat  in 
intensit\'  Ijut  continued  unlil  operation  three  (la}'s  later.  She 
had  no  bleeding  and  practicalls'  no  otlier  symptoms;  her  tempera- 
tiU'e  was  normal.  Ph\sical  examination  was  negatixe  except  for 
tenderness,  UKjst  marked  on  the  left  side.  At  operation  two 
lumor  masses  were  seen  in  the  region  of  the  left  broad  ligament. 
'J  he  tube  on  this  side  was  nitiiiial  :  anterior  to  it  was  a  thin-walled 
cyst,  e\identlv  ])aro\arian,  and  ])()steriorly  in  the  region  of  the 
ON'arv,  a  (k-ej)  red  mass  adliercnt  to  the  ])osterior  wall  of  the 
Cul  de  Sac,  which  rn])tnrc'd  on  icniovak  freeing  a  considerable 
mass  of  blood  clot.  Tlic  right  o\ar\  contained  a  few  small  cysts. 
The  pelvic  viscera  were  otherwise  normak 
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The  si)ccinien  consisted  of  the  left  Inhe  and  the  two  cystic 
masses  mentioned  ahove. 

The  luhe  was  6  cm.  lonj^;-,  t  cm.  (hameter  at  the  ampulla, 
\erv  slightly  convoluted,  and  not  appreciably  thickened.  11ie 
fimbriated  ext remit}'  was  free  and  the  fimbriae  extended  down 
<i  short  distance  o\er  the  surface  of  the  i)ar()\arian  cyst.  The 
tube  was  not  adherent  to  the  ovary. 

The  ])aro\'arian  cyst  measured  6.5x4.5x5  cm.  The  wall 
was  less  than  half  a  millimeter  in  thickness,  and  smooth,  and 
showed  two  overlying-  systems  of  blood  vessels.  It  w^as  filled 
with  clear  fluid. 

The  o\arian  sac  was  widely  open  when  received.  Tlie  blood 
clot  which  was  found  in  it  measured  6  x  5  x  3  cm.  and  was  ihrni  in 
consistence.  The  sac  wall  \aried  from  3  to  i  mm.  in  thickness, 
was  opaque,  and  contained  a  few  small  cysts  flattened  out.  The 
inner  surface  W'as  rough  and  irregular  and  portions  of  the  l^lood 
•clot  remained  adherent  to  the  wall.  The  sac  was  not  attached 
to  the  tube,  but  was  bound  to  the  parovarian  sac  by  a  thick 
fibrous  pedicle.  The  ovarian  ligament  was  not  definitely  identi- 
fied. 

Sections  were  taken  from  all  three  structures.  The  tube 
appeared  normal,  showing  no  evidences  of  pregnancy. 

The  cyst  had  a  thin  fibrous  wall  and  was  lined  b\-  high 
C}dindrical  epithelium.  Idie  blood  clot  showed  a  few  much  de- 
generated chorionic  \illi.  Other  villi  were  found  in  portions  of 
clot  adherent  to  the  sac.  Idie  remains  of  the  fetus  were  not 
found.  The  sac  wall  showed  tvi)ical  o\arian  stroma,  the  remains 
of  a  cor])us  iibrosum  and  of  a  few  }'oung  follicles.  Oxarian 
tissue  was  found  in  several  ])()rtions  of  the  wall.  The  lining  of 
the  sac  was  made  up  of  dense  ril)r()us  tissue,  jioor  in  nuclei  under- 
going hvaline  change.  Large  masses  of  this  tissue  were  found  in 
portions  of  the  wall.  It  did  not  apparentl}'  represent  an  o\'arian 
cyst. 

This  seems  a  definite  case  of  ovarian  pregnancy.  While  the 
•condition  has  aroused  consideral)le  interest  on  account  of  its 
raritv,  it   was  described  by  hj-ceres  in    1614.  but   the  diagnosis 
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in  the  earl}'  reported  cases  \\as  not  delinitely  estal^lished.  In 
order  to  make  a  definite  diagnosis  it  is  generally  considered  that 
the  specimen  fnllil  the  re((uirements  laid  down  hy  Spiegelburg  in 
1878:  I,  the  tnhe  must  he  intact:  2,  the  fetal  sac  must  be  in 
position  in  the  ovary:  3,  the  ovary  must  he  connected  with  the 
uterus  hy  the  o\arian  ligament :  4,  ovarian  tissue  must  be  found 
in  the  sac  wall.  Williams  has  added  tlie  re(|uirement  that  ovarian 
tissue  must  he  found  in  several  portions  of  the  sac  wall,  and 
Norris  that  the  tube  must  show  no  microscopical  evidences  of 
pregnancy.  Idiis  case  fulhls  all  the  re(|turements  except  identifi- 
cation of  the  ovarian  ligament. 

There  are  probably  many  unreported  cases  of  ovarian  preg- 
nancy and  many  reported  cases  may  well  have  been  true  ovarian 
pregnancies,  although  the  reports  are  too  incomplete  to  establish 
the  diagnosis.  In  1909  Xorris  collected  nineteen  positive  cases. 
I  have  been  able  to  find  three  cases  reported  since  then,  all  ap- 
parently positive:  one  reported  by  Lea  in  the  Journal  of  Ob- 
stetrics and  CyuccoIo(/\'  for  tlie  British  l^m])ire  in  1910:  one  by 
Rubin,  i)ublishe(l  in  the  .hncrican  Journal  of  Obstetrics  for  191 1  : 
r.nd  the  third  by  ^'oung  and  Khea  in  the  Host  on  Medical  and 
Sur(jical  Journal  for  191  i. 

The  diagnosis  is  most  easily  made  in  early  cases,  of  wdiich 
this  is  an  example.  Tlie  diagnosis  was,  however,  definitely  es- 
tablished in  a  case  i)f  Ludwig's  which  ran  to  term,  one  twin  being 
deliNcred  from  the  uterus  and  another  lixing  twin  from  the  ova- 
rian ]jregnanc\'  b\'  laparotomy 

The  symptoms  are  inconstant:  tliere  is  fre(iuently  no  bleed- 
ing, and  in  one  case  the  patient  had  normal  menslrualion  a  few 
days  l)efore  o|>eralion. 

Much  more  common  than  true  oxarian  i)regnancy  are  the 
so-called  lubo-o\arian  ])regnancies  in  whicli  the  sac  well  is  com- 
po.sed  partly  of  tube.  ])artly  of  o\ary.  These  may  originate  in 
one  or  two  wavs,  eiliier  by  rupinre  of  a  irne  «i\arian  pregnancy, 
or  bv  rui>ture  or  al)oi-ti<»n  of  a  inl)al  i)ic'gnaiu-y  into  a  lul)o- 
ovarian  cvst.  The  second  specimen  is  an  example  ol  ihe  latter 
condition. 
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The  clinical  history  of  this  case  was  of  little  interest.  11ic 
[jatient  complained  of  ])ain  in  the  lower  ahdonien  for  the  fl\'e 
weeks  before  operation  and  of  ])rofnse  bloody  (lischar;4e,  which 
was  increased  by  exercise.  At  operation  a  hematoma  was  found 
occup\ini;'  the  ])ositi()n  of  the  ri<^ht  broad  li<4ament,  which  rup- 
Inred  on  remoxal.  The  fetns  was  not  fonnd.  The  tnlje  was 
densely  adherent  to  the  sac  wall  with  which  the  fimbriated  ex- 
tremity was  fused.  The  tube  was  unru])ture(l,  but  there  was 
blood  clot  in  the  ostium. 

The  section  from  the  ampulla  of  the  tube,  which  was  filled 
with  blood  clot,  showed  well  preserved  chorionic  villi  in  the 
lumen.  The  wall  of  the  sac  resembled  in  gross,  ovarian  tissue, 
and  on  section  showe'd  typical  ovarian  stroiua  with  numerous 
follicles  and  a  flattened-out  corpus  lutem  cyst. 

It  seems  fairly  clear  that  this  speciiuen  rei)resents  the  abor- 
tion of  a  tubal  pregnancy  into  a  tubo-ovarian  cyst.  1die  ])resence 
of  villi  in  the  tube  seems  to  exclude  the  possibility  that  the  preg- 
i^ancy  was  i)rimarily  ovarian. 

Discussion. 

Ur.  Jami^s  Ewing  :  Did  not  Dr.  ^lacCallum  present  a  sj^eci- 
men  of  o\'arian  pregnancy  before  this  Society  within  a  )'ear  or  so? 
Of  course,  the  careful  distinctions  between  tubal  gestation  and 
ovarian  gestation  are  of  considerable  interest.  At  the  same 
time,  if  without  recjuiring  all  the  data,  one  includes  the  extra 
uterine  i>"estations,  which  are  lari>"elv  oxarian,  1  think  the\'  amount 
up  to  a  very  considerable  figure.  And  as  such  cases  have  very 
much  the  saiue  significance,  I  think  the  im])ressi()n  that  general 
ovarian  pregnancy  is  a  rarity  is  perhaps  not  well  founded. 

I  have  encountered  cases  which^  lueet  the  recjuirements 
which  Dr.  Hopkins  mentions,  in  that  they  were  pracii<.cilly  com- 
pletely surrounded  by  ovarian  tissue.  Hut  it  is  i)rol)al)le  that 
manv  cases  which  i)ass  as  ovarian  gestation  are,  or  that  border 
line  which  Dr.  Hopkins  so  clearly  defines. 
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DEFECTixi-:  i)i:\  jax)PMi<:xT  of  the  right  lung, 

DUE  TO  AXOMALOl'S  DIA'ELOPMEXT  OE  THE 

RIGHT  PUL:\I0XARV  ARTERY  AXD  \'EIX,  AC- 

CO^HAXXIEl)   r,V   DISLOCATIOX  OE  THE 

111:ART    SLMELATIXG    J)I<:XTRO- 

CARDIA. 

E.    A.    PARK,    M.l). 

The  subject  of  this  rei)()rt  is  a  male  child,  two  and  one-half 
months  old,  admitted  to  the  Xew  York  Eoundling  Hospital  about 
two  weeks  l)efore  death  occurred. 

X^o  history  ]:)re\ious  to  achiiission  is  known. 

The  physical  examination,  in  so  far  as  it  had  bearing  on 
tlie  conditions  found  at  autopsy,  is  as  follows  :  A  poorly  nourished 
child.  Color  pale.  Body  normally  formed.  Chest  symmetrical 
and  moves  with  respiration  alike  on  l)oth  sides.  Abdomen  has 
normal  contour.  11ie  i)ulsation  of  the  lieart  can  be  seen  on  the 
chest  wall  to  the  outer  side  of  tlie  right  nipple  in  tlic  fourth  space 
c.nd  i^  fairly  localized.  It  can  be  distinctly  felt.  Percussion 
shows  dulness  o\er  a  si)ot  about  the  size  of  the  normal  heart 
situated  in  the  lower  ])art  of  the  front  of  the  right  chest,  separated 
from  the  right  sternal  margin  1)y  about  ]/>  cm.  and  not  well  de- 
fined abo\e  and  to  ilie  right  because  of  dulhicss  of  a  somewhat 
different  character.  (  )n  auscultation  tlie  heart  sounds  are  well 
heard  over  the  front  of  tlie  riglit  side  of  tlie  cliest,  but  maximum 
at  its  lower  ])art.  at  al)oul  the  point  of  maxinnnii  i)u]sation.  The 
sounds  are  n(»rmal.  clear  and  unaccomi)anie(l  by  murmurs.  Hie 
action  is  regular,  bin  rai)id.  The  left  side  of  the  chest  in  both 
front  and  l)ack  is  wry  resonant,  and  tlie  brealli  sounds  are  very 
intense  and  \esienlai;.  Scattered  snl)ere])ilniil  rales  are  heard  at 
the  base  behiinl.  ()\c'r  ilie  iionnal  site  of  the  lieail  pulmonary 
resonance  and  ve>ii-nlar  niunnnrs  aii-  nndiiiiinished.  Indeed,  they 
both  e.xtend  across  the  siernuni  t(»  a  poim  ab<»nl  i  lo  J  cm.  beyond 
its  right  border.  ()\im-  the  right  side  <>f  the  chest,  excluding  that 
])art  of  it   where  apparently  the  heart   lies,  the  percussion  note  is 
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<lull  and  I  lie  l)rcalli  sounds  arc  fccl)]c,  alilion^i^li  in  no  place  absent. 
Many  subcrcpilanl  rales,  some  of  llicni  lia\  iniL;"  a  consonatinf( 
quality,  are  heard,  more  particularly  o\er  the  lower  parts  than 
above.  iM-cmilus  is  not  obtained.  ]^)Ut  voice  is  more  intense  at 
the  rii^ht  base  behind  and  in  the  axilla  than  on  the  left  side. 

The  small  intestine  can  ])e  outlined  throui^h  the  thin  ab- 
•dominal  wall  and  mo\  es  with  respiratic^i.  'Jdie  sigmoid,  it  is 
thought,  can  be  felt  in  its  usual  situation. 

Hie  li\er  can  be  plainly  felt  extending  i  to  2  cm.  below  the 
'Costal  margin.  Its  upper  border  percusses  dull  at  the  fourth 
interspace.  1die  spleen  cannot  be  felt.  l)oth  kidneys  can  be  felt 
deep  in  the  tianks. 

In  other  respects  the  examination  is  normal. 

The  X-ray  i)icture  shows  the  heart  to  lie  on  the  right  side 
ol  the  chest,  separated  i  cm.  from  the  right  border  of  the  sternum, 
and  to  be  of  normal  size.  The  apex  is  directed  to  the  left.  The 
left  lung  seen.is  to  be  entirely  normal.  The  right  lung  apparently 
is  consolidated  in  all  but  its  up])er  part  but  the  shadow  of  the 
tipper  part  is  not  clear. 

The  clinical  diagnosis  was  Lobular  Pneumonia.  Dextro- 
cardia without  rotation  of  the  abdominal  viscera.     ^Marasmus. 

The  essential  autopsy  findings  are  these:  The  abdominal 
cavity  presents  a  normal  situs.  The  liver  projects  below  the  right 
costal  margin  a  distance  of  Yi  cm.  The  stomach  and  coils  of 
small  intestine  are  somewhat  distended.  1die  spleen  lies  well 
back  in  the  left  flank,  "idie  (lia])hragm  is  intact  and  stands  on 
the  right  side  at  the  fourth  interspace,  on  the  left  at  the  fifth  rib. 
On  opening  the  thorax  the  entire  left  side  of  the  chest  is  occupied 
t")y  the  left  lung,  which  extends  also  into  the  right  chest  about  2 
cm.  beyond  the  right  border  of  the  sternum.  About  two-thirds 
cf  the  thoracic  cavity  are  occupied  by  the  left  lung.  The  heart 
is  seen  well  oxer  to  the  right  side,  ])resenting  b\-  an  opening  be- 
tween the  lung  margins  about  3  by  4  cm.  The  right  lung  appears 
anteriorly  onl_\-  as  a  thin  border  to  the  right  side  of  the  heart. 

On  opening  the  pericardium,  which  is  normal,  and  ex- 
posing the  heart  to  view,  the  apex  is  found  to  be  directed  to  the 
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left  aiul  fonned  l)y  ilic  left  \eniriclc.  lis  anterior  snrface  is 
tn-ely  normal  except  that  the  left  auricle  sends  a  tinger-like  pro- 
cess ahont  ij  cm.  long  forward  across  the  pulmonary  artery  to 
rest  on  it  and  the  adjacent  i)art  of  the  right  auricle.  The  aorta 
ii  given  off  from  the  left  venlicle,  arches  normally  and  gives  its 
branches  in  the  normal  order  and  size.  The  pulmonary  artery 
is  given  off"  from  the  right  ventricle  in  normal  position  and  is 
normally  sized.  The  heart  is  certainly  not  enlarged.  On  further 
examinatic^n  it  is  seen  that  the  i)ulmonary  artery  divides  normally 
into  a  right  and  left  branch,  btit  that  the  right  is  very  small,  not 
nore  than  one-quarter  the  size  of  the  left.  Moreover,  on  dis- 
secting clear  the  left  auricle,  it  is  found  that  two  large  veins 
enter  it  from  the  left  lung,  but  no  other  pulmonar\'  \'ein  enters  it 
at  all.  The  right  auricle  receixes  inferior  and  su|)erior  xena  cava 
in  normal  fashion.  But  no  vein  from  the  right  lung  can  l)e  traced 
to  it  or  to  the  superior  \ena  ca\a. 

On  opening  the  heart  no  abnormalitx-  is  found  in  its  interior. 

The  left  jjleural  ca\itv  is  free  from  adhesions.  As  already 
stated,  the  left  lung  is  \ery  voluminous  and  composed  of  two 
lobes.  Its  color  is  yellowish  gray:  its  ])leural  surface  shining.  It 
crepitates  throughout  and  is  normal  on  section.  On  examination 
of  its  hilus,  bronchus,  ])idmonary  and  1)ronchial  arteries  and  the 
two  pulmonarv  \eins  can  be  identified  and  have  normal  relations. 

The  right  pleural  ca\ity  contains  adhesions.  The  lower  half 
ot  the  right  lung  is  iirmly  attached  to  the  chest  wall.  The  lung  is 
yet  more  iirmly  attached  to  the  (liai)]iragm,  from  which  it  is 
necessarv  to  separate  it  by  sharp  dissection.  ( )ii  remoxal  and  ex- 
amination of  this  lung  it  is  found  to  be  not  more  than  one-half 
the  size  of  the  left  and  to  1)e  composed  of  three  lo])es.  Its  color 
is  dark  red;  its  coiisisicncN'  is  linn,  ihrough  some  crepilation  is 
found  in  its  u]Ji)er  portion.  To  the  moment  of  writing  this  lung 
has  n<  »t  been  sccti*  nied. 

The  hiluN  of  this  hin^  ^Imws  the  cross  section  ot  a  bronchus 
about  the  size  of  the  left.  <.f  a  lliread  like  bronchial  arter\-,  and 
a  jnilnionarv  arter\.  which,  as  already  noted.  i<  \ery  small.  No 
l.nlmonary  veins  are  j-resent  at   the  liilns. 
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On  cxaniiiuilion  of  the  under  surface  of  this  hin*^'  the  cut 
ends  of  four  arteries  from  i  to  2  mm.  in  (hameter  are  seen  emer;:]^- 
ing  from  its  surface.  Idie  other  cut  ends  of  the  arteries  are  seen 
on  the  upper  surface  of  tlie  correspon(hn_i;-  ])arl  of  the  dia- 
jjhragm  and  can  l)e  traced  as  1)ranclies  of  a  i^reatly  enlarged 
phrenic.  'Ilie  l)l()od  su])ply  of  this  hing.  tlien,  is  ol)tained  from 
the  minute  l)r()ncliial,  the  ])uhnonary  of  very  small  calibre,  and 
the  branches  of  the  rigiit  i)hrenic  artery  piercing  the  (lia])hragm 
to  enter  its  under  surface.  On  sei)aration  of  the  upper  and  l(Aver 
lobe  of  the  lung  a  large  \'ein  is  seen  recei\ing  branches  from  Ijoth 
lobes.  It  passes  downwards  l)etween  them  to  tlie  under  surface 
where  its  cut  end  appears.  On  examination  of  the  ui)per  surface 
of  the  diaphragm  it  could  be  traced  emptying  into  the  inferior 
vena  cava  immediately  at  its  point  of  emergence  from  the  dia- 
phragm. This  vein  is  not  the  right  phrenic  vein,  for  the  latter 
can  be  identified  as  a  delicate  vessel  terminating  on  the  under 
surface  of  the  diaphragm. 

The  al)dominal  viscera  are  essentially  normal,  with  the  ex- 
ception of  the  liver,  the  upper  surface  of  which  is  configured 
abnormally. 

For  the  preparaticon  of  this  specimen  we  are  indebted  to  Dr. 
Schulte  of  the  Department  of  Anatomy  of  the  College  of  Physi- 
cians and  Surgeons.  Dr.  Brown,  who  has  1)een  at  work  on  the 
development  of  the  pulmonary  veins  affords  the  following  ex- 
planation : 

The  exi)lanation  of  the  anomaly  is  seen  by  reference  to  the 
embryology  of  the  pulmonary  vein.  In  a  very  early  stage  of  the 
embryo  of  the  domestic  cat,  represented  by  a  length  of  4.5  mm., 
the  following  condition  of  the  venous  system  is  found.  Sur- 
rounding the  entire  length  of  the  gut  tul)e  and  existing  also 
within  its  walls  is  a  plexus  of  veins.  This  plexus  communicates 
below  with  tlie  omphalo-mesenteric  veins  i)assing  in  from  the 
yolk  sac.  At  tliis  stage  the  heart  presents  an  "S"  curve  which 
brings  the  \enous  chamber  to  the  nicest  cei)halic  and  dorsal  aspect 
of  the  organ.  On  either  side  of  the  venous  cham1)er  of  the  heart 
is  seen  a  large  aff'erent  channel,  the  duct  of  Cuvier.     The  auricle 
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^l  this  lime  is  a  single  lari^e  chamber,  preseiuing  at  its  cephalo- 
'clorsal  angle  the  opening  of  the  combined  ducts  of  Cuvier  forming 
the  sinus  \enosus. 

The  plexus  of  \eins  around  the  gut  lube  above  mentioned 
enters  the  auricular  chamber  by  two  taps,  one  situated  cephalad 
and  one  ventrad  lo  the  opening  of  the  sinus  \'enosus,  the  other 
■caudad  and  dorsad  lo  ihal  opening.  At  the  i)oinl  where  the  more 
cephalic  tap  lea\es  the  \eniral  aspect  of  the  gut  there  is  a  pro- 
jection extending  caudad  which  is  the  Anlage  of  the  lung,  and 
the  plexus  surrounding  this  projection,  including  the  tap  into  the 
auricle,  is  the  Anlage  of  the  pulmonary  system  of  veins.  The 
tap  spoken  of  as  emptying  caudad  to  the  sinus  venosus  represents 
the  future  pars  hepatica  of  the  adult  post  cava. 

It  will  be  seen  from  the  foregoing  that  the  blood  from  the 
lung  l)ud  and  the  adjacent  portion  of  the  gut  may  select  one  of 
two  routes  to  gain  the  auricular  i)ortion  of  the  heart;  first,  di- 
rectly through  the  ])ulmonary  vein  to  the  auricle,  and  secondly, 
by  i)assage  downwards  to  the  le\el  of  the  post  ca\'al  la])  and 
entering  through  it.  In  the  normal  dexelopmcnt  the  septum 
transxersum  or  diaphragm  develops  between  the  i)ulmonary  and 
post-ca\al  tap.  and  w  ith  this  dexelopment  a  break  takes  place  in  a 
horizontal  direction  between  the  pulmonic  xenons  return  abo\e 
and  the  post-caval  return  below,  thus  causing  the  blood  from  the 
lung  to  return  to  the  heart  by  way  oi  the  ])ulm()nary  vein. 

In  this  anomal}-  the  break  between  the  i)ulmonic  and  the 
l)Ost-ca\al  systems  has  apparently  occurred  in  a  longijtudinal 
direction,  and  the  right  i)ulmonary  \ein  instead  of  passing  inward 
and  forward  in  its  normal  course  to  the  left  auricle,  passes  down- 
ward along  the  original  embrNonic  communication  on  the  left 
side,  i)assing  througli  the  sei)tum  trans\ersum  and  empt\ing  into 
the  ])ost  ca\a  where  that  cliannel  parses  through  the  diaphragm. 

.Maud  Abbott  in  lier  article  on  "("ongemtal  Anomalies  oi 
the  lleari,"  in  Osier's  S>slem  of  Medicine,  refers  to  cases  ol 
anomalies  of  the  pnlnionarx  \c'in>.  in  whicli  <»ne  or  more  t'niptie<l 
into  the  su])erior  wna  ca\a.  or  into  the  right  auricle.  T.ul  w  i- 
have  not  been  able  to  lind  a  case  in  which  the  i)ulmonai'y  \ein 
I'liiptied  into  the  inferior  \ena  ca\a. 
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Eppinj^cr'  reix^rls  a  case  in  w  liich  a  nial(lc\cl<)]jc(l  ])art  of  the 
right  lung  was  sui)phc(l  l)y  the  ])]n-cnic  artery,  which  penetrated 
tlie  diaphragm  to  acc()ni])h"sh  it.  lUit  more  tlian  four  puhiionary 
\eins  he  found  entering  the  left  auricle. 

Displacements  of  the  heart,  due  to  (lefecti\e  development 
of  the  lungs,  are  not  \ery  infre(|uent,  and  when  the  defective 
lung  is  on  the  right  side,  may  simulate  dextro-cardia.  The  other 
lung  undergoes  a  comi)ensatory  hyi)ertrop]iv.  lUit  such  cases  are 
not  dextro-cardia. 

Dextro-cardia,  without  situs  inversus,  has  been  recently 
studied  by  Xager'.  His  series  of  six  cases,  wliich  were  i)rovcn 
ar  autopsy,  had  certain  characteristics  in  common,  one  of  wliich 
v\as  the  direction  of  the  apex  to  the  right,  sIkmvu  not  to  obtain 
in  our  case  by  the  X-ray.  All  six  presented  defects  in  pulnujnary 
artery  and  ventricular  septum. 

In  our  case  the  defective  development  of  the  lung  seems 

most  likely  to  be  extra-uterine  in  the  time  of  its  occurrence  and 

due   to   the   deficient   blood    supply    from   the    right    pulmonary 

artery.    The  phrenic  branches  represent  probably  a  compensatorv 

means  of  blood  supply.     That  the  defect  in  development  which 

caused  the  \'ein  playing  the  role  of  pulmonary  vein  to  empty  into 

the  inferior  cava  could  also  have  resulted  in  an  adherence  of  lung 

to  diaphragm  and  so  have  afforded  a  means  of  entrance  of  the 

phrenic  vessels  into  the  lung,  seems  probable. 

What  the  pleural  relations  to  the  phrenic  vessels  were  could 
not  be  determined.  In  Eppinger's  case  the  pleural  investment 
was  by  a  continuation  of  the  ligamentum  latum  pulmonis.  Hut 
in  the  subject  of  this  report  adhesions  between  parietal  and 
visceral  pleura  about  the  lower  part  of  the  right  lung  were  so 
extensive  as  to  make  such  a  determination  impossible.  These 
adhesions  indicated  an  intiammatory  condition  in  the  right  lung, 
probably  extra-uterine.  Light  can  be  thrown  on  this  by  histo- 
logical study  of  the  right  lung. 

This  case  will  be  reported  more  fully  elsewliere. 
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AX   IXl-IX  riOUS  EXDOCARDITIS  FOLLOWIXG 

mi:asli:s  ix  a  child  aged  two  and 

OXE-HALF  YEARS. 

K.    A.     PARK.     M.D. 

The  clinical  history  of  this  case  is  substantially  as  follows: 

Previous  to  the  present  illness,  the  child  had  been  well  and 
had  no  acute  diseases  of  any  kind.  The  present  illness  began  with 
an  attack  of  measles,  whicli  was  pain  of  an  epidemic  of  measles 
tlien  present  at  the  Xew  ^'ork  Eoundling  Hospital.  In  company 
with  several  other  children,  this  child  developed  Koplik  spots, 
catarrhal  symptoms,  fever,  and  a  macular  eruption  which  was 
regarded  as  being  fairly  typical.  In  addition  to  the  house  staff, 
tiie  case  was  seen  by  Dr.  Rowland  G.  Freeman  and  Dr.  ^latthias 
Xicol,  both  of  whom  concurred  in  the  diagnosis  of  measles. 
With  the  measles  the  child  developed  pneumonia  and  seemed 
very  sick.  The  eruption  differed  from  that  of  the  other  children 
in  that  it  was  slower  in  reaching  its  full  development  and  became 
V,  hat  was  termed  "hemorrhagic,"  although  at  autopsy  no  evidence 
of  diffuse  hemorrhages  into  the  skin  were  present.  h\)ur  or  five 
days  after  the  eruption  was  first  noted,  nine  days  after  onset,  the 
temperature,  wliich  had  been  ele\ated  at  103^  to  104°,  began  to 
assume  a  septic  type,  ranging  from  105°  to  normal.  Hie  child 
seemed  to  be  very  sick  and  died  al)out  fourteen  days  after  the 
beginning  of  the  illness.  The  clinical  diagnosis  was  measles, 
complicated  by  broncho-i)neum(^nia. 

The  aut(jpsy  was  performed  by  Dr.  Pap])enheimer.  An 
abstract  of  his  protocol  is  as  tollows: 

Anatomical  diaf/nosis. — Acute  infective  endocarditis  of  the 
mitral  valve.  Lfjbular  ])n^'nni<  inia.  Acute  hemorrhagic  nephritis 
with  infarcts.  Infarcts  of  spleen.  Multii)le  focal  necroses  of 
hvcr.  Double  suppurati\e  otitis  media.  .Xecr<>ses  ot  heart  muscle. 
Petechial  hemorrhages  of  skin  and  mucous  membranes. 

lixtciiial  cvaniianlioii.  The  body  is  that  of  a  well  nourished 
ciiild  weighing  about  30  jionnd^.  JA-ni^th  SS  cm.  Ilrad  circum- 
ference 46  cm.     Chest  measuremein  4 J  cm.     Sieiiio-pnblic  meas- 
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urenicnt  j()  cm.  kii^or  mortis  is  ])rescnt  in  all  llic  cxtreiiiilies. 
The  skin  and  xisihle  mucous  membranes  are  ])ale.  There 
are  a  few  dull  ])uri)lisli  areas  o\er  the  ui)])er  part  of  the  abdomen, 
the  thii^hs  and  the  arms.  There  is  marked  hypostasis.  Oxer  the 
entire  back  the  skin  is  (les(|uamatini4  in  the  form  of  fine  scales. 

Exaiii'uuUaioii  in  silii. — The  subcutaneous  fat  measures 
about  I  cm.  oxer  the  abdomen.  1die  omentum  is  free  and  con- 
tains a  little  fat.  It  oxerhan<4s  the  somewhat  contracted  small 
intestine.  1die  appendix  overhangs  the  pelxic  brim  in  the  right 
iliac  fossa  and  has  a  short  mesentery.  There  are  xery  numerous 
hemorrhagic  lymph  nodes  in  the  mesocolon  and  in  the  mesentery 
itself  and  along  its  root.  These  vary  in  size  from  i  mm.  or 
less,  to  2  cm.,  are  brilliant  red  in  color  and  especially  numerous 
along  the  attachment  of  the  mesentery  to  the  transverse  and 
descending  colons.  Hie  diaphragm  stands  on  the  right  at  the  5th 
interspace,  on  the  left  at  the  4th  ril).  The  spleen  does  not  reach 
to  the  free  border  of  the  ribs  and  lies  in  the  mid-axillarv  line. 
The  peritoneum  is  smooth  and  glistening. 

Thorax. — The  pleural  cavities  are  free  from  fluid.  There 
is  a  single  fine  fibrous  adhesion  between  the  lower  border  of 
the  left  lower  lobe  and  the  parietes.  The  pericardium  contains 
a  few  cubic  centimeters  of  clear  yellowish  fluid. 

Thyuius. — Consists  of  a  rather  dense  structure.  Weight, 
4  gm.  The  tissue  about  is  somewhat  oedematous.  On  section 
the  lobules  are  rather  indistinct  and  of  a  grayish  vellow  color. 
The  glandular  substance  is  atrophic. 

Limgs. — The  left  lung  is  voluminous,  especially  the  upper 
lobe,  the  anterior  portion  of  which  is  exceedingly  pale  with  em- 
physematous vesicles.  The  lower  lobe  is  darker  in  color  but 
somewhat  mottled,  there  being  depressed  purplish  areas  alter- 
nating with  more  prominent  light  lobulations.  The  pleurae  are 
shining  but  sprinkled  posteriorly  with  small  bright  red  petechiae. 
The  bronchi  are  hyperaemic  and  some  of  them  hlled  with  vellow 
purulent  exudate.  Idie  lymt)h  nodes  at  the  hilus,  up  to  i  cm.  in 
size,  are  hyperaemic,  succulent  and  without  i)igmentation.  On 
section  the  upper  lobe  is  air  containing,  except   for  the  tongue 
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shaped  Icnver  anlerior  portion,  wliich  is  completely  collapsed  and 
presents  a  pale,  sniooili,  airless  surface  on  section.  The  lower 
lobe  is  much  more  hyperaemic.  On  section  it  shows  extensive 
areas  of  consolidation,  which  are  cjuite  prominent  above  the 
aerated  portion.  Idiey  are  granular  and  mottled  grayish  red  and 
permit  little  exudate  to  be  scraped  off.  These  areas  occupy  large 
more  or  less  wedge  shaped  areas  at  the  extreme  base  of  the  lower 
lobe  and  show  more  or  less  distinct  peribronchial  distribution. 
In  i-^laces  the  pneumonic  process  seems  to  have  gone  on  to  the 
formation  of  small  abscesses  filled  with  thick  creamy  pus. 

The  right  lung  superficially  resembles  the  left.  The  anterior 
j)ortions  are  extremely  pale  and  emphysematous,  the  posterior 
dark  purplish,  with  light  areas  somewhat  depressed,  below  the 
le\el.  On  the  posterior  surface  there  is  a  fine  fibrinous  exudate. 
Numerous  petechial  hemorrhages  are  scattered  o\er  the  pleura. 
On  section  areas  of  lobular  consolidation  resembling  those  on 
the  other  side  are  t)resent  in  1)()ih  upper  and  lower  lobes,  occupy- 
i!ig  the  posterior  half  of  the  upper,  and  llie  greater  portion  of  the 
lower  lobe.  There  are  also  a  few  inconspicuous  areas  in  the 
middle  lobe.  .Ml  of  the  bronchi  are  tilled  with  a  thick  purulent 
exudate. 

Heart. — Xormal  in  size.  Weight,  64  gm.  The  epicardial 
fat  is  scant  in  auKjunt.  'J  he  ei)icar(liuni  is  smooth  and  glisten- 
ing. The  heart  muscle,  as  seen  from  the  outside,  is  pale  and 
dotted  here  and  there  with  small  hemorrhagic  spots  i  to  2  mm. 
in  size  and  small  grayisli  yellow  areas  of  opacity  which  are  ai)par- 
^ntlv  not  related  to  tlie  hemorrhages.  The  right  auricle  contains  a 
pale  chicken-fat  clot.  Tlie  foramen  o\ale  adnnls  a  tine  i)i-ol)e.  The 
tricuspid  vah'cs  and  pnlnionar\-  cus])S  are  norniak  The  right 
\entricle  measures  2J/2  mm.  in  thickness.  It  is  rather  moist  and 
swollen.  The  k-ft  auricle  is  normal.  The  mil  ml  \al\es  are  the 
scat  i)\  fresli  ilnombo'tic  papillary  vegetations,  wliich  are  situated 
near  the  margins  of  the  \al\es  and  extend  down  along  the  mar- 
gins of  the  chordae  tendinae  as  far  as  the  apices  ol  ihe  i)a]<illary 
rnisdes.  These  vegetati<tns  are  gray  and  wry  friable  and  soft 
and  but   lodsflv  atlached   to  the   niKK-rlying   \al\i's.      (  )n   tearing 
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them  off,  lliey  lca\e  a  sli^lilly  roughened  cndocardiuni.  The 
initral  vahes  iheniseKes  are  rather  tliick  and  (hlated,  the  i)arietal 
musculature  is  Hattened.  d  he  \entricle  measures  al)out  5  cm.  in 
leugth.  1die  endocarchum  oxer  the  septum  sliows  a  somewhat 
streaky  opacity,  and  shinin<4-  through  are  seen  irregular  o])a(jue 
yellow  si)()ts  similar  to  tliose  descrihed  on  the  surface.  The 
muscle  of  the  ventricle  is  about  9  mm.  in  thickness.  ]t  is  ])ale 
and  moist  and  on  section  shows  sharply  circumscribed  dull  yellow 
gray  patches,  one  of  which  in  the  upper  portion  of  the  ventricle 
extends  through  the  wall.  The  aortic  valves  are  normal.  The 
aorta  measures  i^t^  mm.  o\er  the  sinuses. 

Spleen. — Weight,  20  gms.  Measurements,  7  x  4  x  2^/  cm. 
Capsule  smooth  and  tense.  Idie  surface  is  rather  mottled  with 
dark  purplish  and  paler  grayish  red  areas.  Xear  the  up])er  ])ole 
there  is  a  pale  gray  sharply  circumscribed  area  3  by  8  mm.,  sur- 
rounded ])y  a  hyperaemic  zone,  o1)\iously  a  small  anemic  infarct. 
On  section  the  splenic  pulp  is  rather  pale,  \ery  hrm  and  smocnh 
and  mottled  with  dark  hemorrhages.  Idle  follicles  are  (juite 
numerous  but  very  small,  ddie  trabeculae  are  more  in  evidence 
than  ordinarily. 

Liver. — Weight,  365  gms.  Measurements,  15  x  10  x  5  cm. 
The  surface  is  smooth,  the  lower  border  sharply  defined.  Seen 
through  the  surface  of  the  right  lobe  are  more  or  less  sharply 
circumscribed  areas,  in  which  the  center  of  the  lobule  ai)pears  to 
be  represented  by  opaque  yellow  spots  less  than  2  mm.  in  diam- 
eter, about  which  the  liver  tissue  seems  gray  and  translucent. 
1  he  margins  of  these  areas  are  somewhat  hyperaemic.  On  sec- 
tion the  same  appearance  is  distinctly  seen.  The  yellow  portions 
]ie  around  a  very  translucent  gray  tissue  without  other  lobular 
markings.  There  are  also  minute  punctate  hemorrhagic  spots 
in  the  parenchyma. 

Adrenals. —  luich  weighs  3  gms.     Normal. 

Kidneys. — The  capsule  is  easily  peeled.  The  surface  is 
smooth  but  profusely  sprinkled  with  larger  and  smaller  hemor- 
rhagic areas.  These  range  from  l)arely  visible  i)unctae  to  larger 
blotches  several  mm.   in  size.     There  can  also  be  distinguished 
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Jigainsl  the  yellowish  l)ack<4"nniiul  minute  \ell()\v  ])()ints,  and 
slightly  more  prominent  eireumscribed  gra\ish  yellow  areas,  the 
largest  of  which  in  the  right  kidney,  is  i  to  2  mm.  in  diameter  and 
surrounded  h\-  a  hyperaemic  zone.  On  section  the  renal  tissue  is 
extremely  soft  and  moist  and  bulges  above  the  surface  of  the 
capsule.  The  general  color  is  pale  grayish  pink,  but  it  is  pro- 
fusely l)lotche(l  with  siualler  and  lighter  hemorrhages.  Some 
of  these  are  present  also  in  the  p\raiuids,  although  they  are 
chiefly  confined  to  the  cortex.  The  glomeruli  are  extremely 
prominent.  Many  of  them  are  surrounded  by  a  zone  of  hemor- 
rhage. This  condition  is  confirmed  by  inspection  with  a  hand 
Itns.  Pale  areas  on  the  surface  extend  a  variable  distance  into 
the  cortex  as  wedge-shaped  necrotic  pale  grayish  yellow  areas 
^vith  a  vellow  1)or(ler.  Idie  pelves  are  free  froiu  hemorrhages. 
The  mucosa  is  normal.     Idie  ureters  are  normal. 

Bladder  iionnal. 

Uterus  and  ap]iendages  noriual. 

Tongue  noiinal. 

Pharyngeal  lymphadenoid  tissue  seeius  ratl^iM-  hvnerplastic 
and  there  are  a  few  miiuite  heiuorrhages. 

Tonsils  noiinal. 

Sloinach. — Contains  brown  shreds  mixed  with  mucous.  The 
mucous  membrane  is  ])ale  and  dotted  with  pink  petechiae. 

Jnlcsfiiic. — Contains  a  small  amount  of  unformed  tecal 
matter.  The  Pe\er's  patches  are  somewhat  hyperaemic,  but  not 
prominent.  The  solitarv  follicles  are  inconspicuous  both  in  the 
small  and  large  gut.  The  mesenteric  lymph  nodes  are  (piite 
numerous  and  of  a  bright  red  color.  Section  through  soiue  of 
ihe  larger  ones  show  grayish  oi)a(|ue  areas  ot  necrosis. 

J\iucrcas  uoniud. 

/m;//('.v.-— The  t'piph\seal   liiie>  are  normal. 

f^i'dj]!. — The  c'alx  aiinni  and  duvA  mater  are  normal.  The 
-cortical  vessels  arc  engorged  with  l)lood.  The  brain  tissue  on 
section  is  hypcraennc.  'I"hc  coi'tex  is  i)uri)hsh  blue  and  tlie  l)lood 
punctae  numerou>.     Tlic  \cnl  rides  are  normal. 

Middle  e(n's.-()]\  both  sick-s  they  sliow    marked  congestion 
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of  the  mucous  UKMn])raues,  the  Cci\iiies  hcin^-  filled  with  thick 
greenish  pus. 

The  microscopical  examination  was  as  follows: 

Myocardium. — The  muscle  fibers  appear  somewhat  xacuo- 
lated.  The  striations  are  \ery  indistinct.  The  nuclei  are  small 
and  pycnotic.  Definite  areas  of  necrosis,  however,  and  infiam- 
iiiatory  changes  are  not  evident  in  the  section.  One  of  the  larger 
veins  is  plugged  by  a  large  hyaline  thrombus. 

Thyroid  nonual. 

Pancreas  nonual. 

Tonsils. — In  one  of  the  crypts  the  epithelium,  which  is  else- 
where normal,  shows  ulcerations,  the  lymphoid  tissue  being- 
covered  by  a  necrotic  exudate.  Scattered  through  the  otherwise 
normal  lymphoid  tissue  there  are  a  few  inflammatory  foci  sur- 
rounded by  fibroblasts  and  containing  nuclear  detritus  and 
bacteria. 

Lymph  nodes. — Many  of  the  lymphoid  cells  are  pycnotic; 
some  of  the  vessels  containing  hyaline  thrombi.  Some  of  the 
nuclear  fragments  are  taken  up  by  phagocytes.  There  are  acute 
degenerative  changes. 

Liver. — The  central  portions  of  the  lobules  are  composed  of 
liver  cells  showing  varying  degrees  of  fatty  infiltration.  The 
nuclei  are  well  stained  and  there  is  no  evidence  of  necrosis. 

Hypophysis. — Hyperaemic.  The  oxyphilic  cells  predomin- 
ate.    The  pars  nervosa  is  normal. 

Adrenal. — Normal. 

Brain. — Section  through  the  cortex  shows  normal  nerve 
cells. 

Kidnew — The  section  shows  an  anemic  infarct,  evidently 
recent  since  the  glomerular  and  vascular  structure  is  still  present 
in  places.  There  is  marked  leucocytic  invasion  between  the  necrot- 
ic tubules.  At  the  margin  of  the  infarct  the  vessels  are  distended 
with  blood.  In  the  intact  portion  of  the  kidney  the  convoluted  tu- 
bules are  dilated  with  low  flattened  epithelium.  Many  of  the 
Henle  tubules  contain  hyaline  or  waxy  casts.  The  interstitial  tis- 
sue is  oedematous  but  not  increased  in  amount.  The  glomeruli 
are  apparently  normal. 
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Lungs. — 'J^he  aheoli  iliroii^hoiit,  save  for  a  small  area,  are 
fille  dwith  an  exiulaie  C()nii)()se(l  almost  wholly  of  polymorpho- 
inicleated  leucocytes  in  a  rather  dense  hbrinons  plug.  There  has 
been  destruction  of  the  alveolar  septa  with  the  formation  of 
small  abscesses.  The  1)r()nchi  are  filled  with  a  purulent  exudate, 
the  epithelium  being  well  preserved.  In  places  there  is  a  little 
fresh  fibrinous  deposit  on  the  pleura. 

Xo  bacteriological  report  was  made. 

Infectious  endocarditis  in  young  children  is  very  rare. 
Heubner  reports  a  case  of  infectious  endocarditis  in  an  infant  of 
ten  months  old.  He  speaks  of  the  rare  association  of  an  infec- 
tious endocarditis  with  the  virulent  form  of  measles  in  which  the 
blood  cultin-e  often  shows  the  presence  of  streptococci. 

This  case  is  presented  not  because  it  differs  in  any  respect 
from  the  majority  of  cases  of  infectious  endocarditis,  but  because 
of  its  occurrence  at  so  early  a  period  of  life,  and  it  is  also  of 
iiiterest  because  of  occurring  in  the  course  of  measles. 
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Papillary  .  Idriioma  of  Kidney. — The  first  case  is  a  specimen 
rennned  from  an  indixidual  w  lio  was  a])()ut  sixty  years  of  age 
and  who  had  a  \ery  extensi\e  and  extreme  form  of  chronic 
articular  gout.  I  besides  tin's,  lie  had  an  immense  abdominal 
tuuKjr,  filling  u])  the  entire  left  hall"  ol"  tlie  alxlominal  cavity. 
While  he  was  an  inmate  of  tlie  Montefiore  home,  he  had 
numerous  attacks  o,l  se\erc  hematuria,  lie  died  rather  suddenly 
this  vear.  .\t  auto])sy,  this  large  tnnioi-  was  found,  weighing 
almost  fonrleeii  ])ounds.  with  extensi\e  metastatic  nodules 
throughout  boll)  Inngs  and  one  large  Innior  mass  in  the  right  lobe 
of  the  li\er.  At  fii-st.  from  the  gnxss  si)ecinien  it  was  thought 
to  be  a  hvi)erne])hronia  :  it   was  \ery  yellowish  and  (|nite  bi-oken 
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c'own.  On  subsequent  examination,  it  proxed  to  be  a  papillary 
adenoma  of  the  kidney.  Sections  from  the  primary  tumor  and 
from  the  metastases  showed  the  same  structure. 

Unusual  Forui  of  Liver  Tuberculosis. — The  next  specimen 
is  a  rather  unusual  form  of  tuberculosis  in  the  liver,  in  which  the 
tuberculous  deposits  take  on  a  large  nodular  form.  This  man 
was  ^2  years  old,  and  was  admitted  to  the  Montefiore  Home  on 
May  8,  1907.  His  history  dated  back  eleven  months  prior  to 
admission,  when  he  first  complained  of  severe  abdominal  pain. 
He  had  never  had  blood  in  the  stools,  diarrhoea  or  jaundice,  but 
was  considerably  emaciated,  and  presented  large  lymph-nodes. 
The  liver  felt  smooth  and  hard  on  palpation.  In  August,  1907, 
the  nodes  in  the  left  groin  suppurated,  the  discharge  continuing 
for  a  year  when  it  ceased  spontaneously.  He  began  to  gain 
weight  until  the  early  part  of  December,  19 10,  when  he  developed 
a  cough,  hectic  temperature,  and  again  rapidly  emaciated. 
Numerous  blood  counts  showed  degeneration  of  the  red  cells.  A 
gastric  analysis  was  negative. 

At  autopsy,  there  were  found  many  old  tuberculous  retro- 
peritoneal lymph-nodes.  The  stomach  was  normal.  The  liver 
was  studded  throughout  with  irregular  masses,  varying  in  size. 
These  were  sharply  outlined  from  the  liver  tissue,  and  showed 
a  depression  on  the  surface.  There  were  a  few  areas  of  hemorr- 
hage in  the  li\er  substance.  The  kidneys  showed  parenchymatous 
degeneration. 

On  microscopic  examination,  the  nodular  masses,  which 
were  at  hrst  tliought  to  be  cancers,  were  found  to  be  formed  by 
conglomerate  tubercles,  surrounded  by  areas  of  round  cell  infil- 
tration and  many  giant  cells.  Tubercle  bacilli  could  be  demon- 
strated. 

Spoutaucous  Ru/^furc  of  the  Heart. — The  next  specimen  is 
a  case  of  spontaneous  rupture  of  the  heart.  The  subject  died 
May  7,  1906.  He  was  an  inmate  of  the  ]Montefiore  Home  for 
ten  years,  with  cere])r()-spinal  spastic  paralysis.  Death  occurred 
suddenlv.  The  pericardial  sac  was  found  to  be  distended  with 
recent  blood  clot  and  about  soo  cc.  of  fiuid  blood.     The  left  ven- 
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tricle  showed  along  ilie  line  of  the  cc^ronary  artery,  a  tear  one  and 
one-half  inehes  in  length.  The  ecbes  of  the  tear  were  rao-eed 
and  the  adjaeent  tissne  rather  spongy.  Dr.  Harlow  Brooks 
found  on  making  sections  that  the  tissue  ahout  the  tear  showed 
gummatous  infiltration  and  a  great  deal  of  degenerated  material 
through  which  the  rui)ture  had  taken  i)lace. 

Disciissioii. 

Dr.  Kwixg:  I  was  ])artly  responsihle  for  the  mistaken 
diagnosis  in  the  first  case.  This  was  (juite  a  remarkable  tuipor 
and  as  we  are  accustomed  to  remarkable  conditions  at  the  Monte- 
fiore  Home,  I  thought  it  was  (juite  in  line  that  we  should  have 
a  curious  hypernephroma. 

However,  it  proved  to  be  (juite  different  in  that  it  perfectly 
preserved  the  sha])e  of  the  kidney,  whereas  hypernephromas,  after 
reaching  a  certain  dimension,  are  apt  to  be  rather  irregular  in 
shape.  On  gross  sectic^n  of  this  enormous  tumor  the  separation 
of  renal  sul^stance  from  the  tumor  was  not  so  sharp  as  is  usital 
in  hypernephroma.  On  the  other  hand,  the  general  appearance 
of  the  gross  section  strongly  recalled  what  one  is  accustomed 
to  see  in  hypernephroma.  The  large  l)l()od  content,  cysts  filled 
with  blood,  highly  pigmented  yellowish  areas,  and  the  general 
conformation,  strongly  recalled  h\])ernephroma. 

On  microscopical  section  we  ilnd  something  entirely  differ- 
ent. In  \iew  of  the  i)resent  discussion  as  to  the  origin  of  hyper- 
ncijhroma.  it  seems  to  me  that  we  ha\e  here  a  standard  on  wdiich 
we  may  proceed  with  the  discussion  of  the  renal  origin  of  various 
tumors  differently  inter])reted  by  different  authors.  f^)r  here 
IS  a  renal  tumor  witli  struciui'c  ha\iiig  no  reseni])lance  whatever 
to  tlie  r»r(linar\-  h\  ]|ernephroma,  and  e\idently  derix'ed  Irom  the 
kidnev  tissue. 


NERVE  ElllRILS  IN  THE    SLXO-AUKICULAR  NODE.* 

B.    S.    OPPENIIEIMER    AND    A  DELE    Ol'PEX  IIEIMER. 

Although  several  observers  (Wilson/  DeWill,^  linger') 
have  succeeded  in  staining  the  nervous  elements  (fibers,  fibrils 
and  ganglion  cells)  in  the  aiiriculo-vcntriciilar  system  of  the 
heart,  no  one  has  thus  far  described  all  these  structures  in  the 
siiw-auriciilar  node.  Wilson  was  the  first  to  demonstrate  by 
means  of  a  vital  stain,  not  only  the  nerve-fil)ers  accompanying 
the  bundle  of  His,  but  also  ganglion  cells  of  various  types  and  a 
rich  plexus  of  nerve-fibrils  intimately  related  to  the  specialized 
iiiusculature  of  the  conducting  system.  The  bundle  of  His  may 
tiierefore  be  considered  anatomically  a  neuro-muscular  structure. 
As  the  region  of  the  sino-auricular  node  of  Keith  and  Flack  is 
now  believed  to  be  the  pacemaker  of  the  mammalian  heart,  we 
have  thought  it  of  importance  to  make  a  similar  investigation 
of  its  nervous  elements. 

Subepicardial  nervous  elements  overlying  the  sino-auricular 
node  may  be  readily  demonstrated  with  the  ordinary  van  Gieson 
stain.  As  is  known,  there  occurs  here  oi'cr  the  node  a  rich  col- 
lection of  ganglia  and  nerve  fibers;  and  in  the  literature  there  is 
even  an  occasional  mention  of  a  nerve  fiber  or  ganglion  cell 
z^'ithin  the  limits  of  the  node  (W.  Koch^,  Schwartz"').  But  no 
one  thus  far  has  used  a  specialized  nerve  stain  for  the  Keith- 
Elack  node  and  consecjuently  there  has  been  no  description  what- 
ever of  utryi^-fihrils. 

We  employed  a  vital  stain  of  methylene  blue,  following  for 
the  Keith-Mack  node  the  same  technique  as  Wilson  a])plied  tc^ 
the  bundle  of  His.  We  report  at  this  time  only  the  results  of 
i;sing  this  method  on  the  hearts  of  freshly  killed  pigs,  bullocks 
and  sheep,  although  the  hearts  of  several  other  animals  are 
being  investigated. 

In  the  pig,  sheep  and  bullock,  we  found  a  plexus  of  nerve- 
fibrils  in  the  sino-auricular  node  such  as  Wilson  described   for 

'■''Presented    at    the    January    meeting;    manuscript    received    too    late    for 
publication  in  Vol.  XII,  Xos.  i  and  2. 
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ihc  auricul()-\  eiUricular  system.  I'ine  fibrils  with  \aricosities 
were  seen  intimately  interwoven  with  the  specialized  muscula- 
ture of  the  Keith-Flack  node,  and  were  also  seen  surrounding 
tiie  special  nutrient  artery  of  the  node.  Such  fibrils  were  identical 
in  appearance  with  those  which  composed  the  nerve-fibers.  In 
certain  sections  nerve  branches  from  the  subepicardial  nervous 
structures  seemed  to  penetrate  the  node. 

In  the  pig's  heart,  there  occurred  in  addition  to  these  ncrve- 
fi1)rils  a  multipolar  ganglionic  cell. 

Aside  from  the  subepicardial  nervous  elements,  the  sino- 
auricular  node,  therefore,  contains  within  its  limits,  nerve- 
fibers  and  nerve-fibrils. 

Sections  showing  nerve-fibrils  in  the  sino-auricular  node  of 
the  pig  and  bullock  were  demonstrated  under  the  microscope,  aixl 
a  drawing  presented. 
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]\y  wav  of  comparison  with  1  )r.  i-'clbcrbaunrs  case  of  papil- 
lary adenoma  of  the  ki(hic\-  with  lung  metastases,  I  should  like 
to  ])rescnl  a  ca^c  of  metastatic  hypci-nei)hr()ma  iii  the  linig. 

The  patient  from  whom  this  specimen  was  obtained  was  a 
woman  who  wa^  37  wai-^  old  al  the  time  of  her  admission  to 
Monleliorc  Nome  in  June.   K^lo.     Slie  died  .Maich    15th,   |()IJ. 

The  hi>tor\    in  brief  wa>  as  lollows: 

in     i<jo(>    -he    had    an    abdominal    oi)eration    peiloinied    in 
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London,  at  which  the  left  ki(hic\'  nuisl  haxe  been  renK>\e(l.  In 
spite  of  se\eral  attempts  it  has  been  impossible  to  learn  the 
nature  of  the  kidney  lesion  at  the  time  of  this  operation. 

In  1908  she  had  a  sudden  attack  of  unconsciousness  followed 
by  paralysis  of  the  left  half  of  her  body.  After  a  stay  at  two  of 
the  New  York  hospitals,  she  was  admitted  to  the  Home  as  a 
case  of  heniii)legia. 

At  the  time  of  her  admission,  physical  examination  did  not 
reveal  anything  abnormal  in  her  lungs.  The  radial  arteries  were 
markedly  thickened.  She  had  a  left-sided  hemiplegia  with 
hemianopsia. 

Toward  the  end  of  the  year  1910,  she  began  getting  pul- 
monary signs  and  symptoms.  Dr.  Harlow  Brooks  was  the  first 
to  suspect  metastatic  tumor  of  the  lung.  An  X-ray  of  the  chest 
taken  at  his  suggestion  was  a  decided  help  in  revealing  the  pres- 
ence of  a  growth  in  the  left  chest. 

On  March  17th,  1911,  patient  coughed  up  bloody  sputum. 

By  October,  191 1,  the  physical  examination  of  the  chest 
revealed  an  area  of  dulness  on  the  left  side  with  diminished 
voice  and  fremitus  from  the  fourth  rib  down. 

December,  191 1,  a  marked  distention  of  the  veins  of  the 
axilla  and  chest  was  noted  on  both  sides,  more  marked  on  the 
right  than  on  the  left.  The  thoracic  wall  showed  several  hard, 
thickened,  tortuous  arteries. 

The  patient  became  gradually  more  cachectic. 

In  February  of  the  year  19 12,  exploratory  aspiration  of  the 
right  pleural  cavity  withdrew  one  ounce  of  bloody  tUiid  which 
did  not  show  tumor  cells. 

March  9th,  19 12,  patient  was  extremely  emaciated  and  was 
coughing  u])  large  (juantities  of  thick,  purulent  sputum  without 
blood.  The  heart  was  apparently  displaced  to  the  left,  with  the 
apex  beat  at  the  anterior  axillary  line.  There  was  a  moderate 
oedema  of  the  upper  portion  of  the  thighs,  of  the  feet,  and  of 
the  ankles.     There  were  no  1)one  metastases. 

Patient  died  March  15th,  1912:  that  is  about  six  years  after 
the  nephrectomy. 
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At  autopsy  the  riglu  luni;-  was  foniul  to  l)e  verv  adherent 
and  studded  with  numerous  white  nodules,  varying  in  size  from 
that  of  a  pea  to  that  of  an  oh\e.     At  the  root  was  one  as  larp-e 

o 

as  a  sniaH  (M-aui^e  which  had  l)econie  degenerated  and  hlled  with 
a  grunious  material. 

The  left  lung,  the  one  here  i)resente(l,  sjiows  one  large  inter- 
lobar tumor  about  the  size  of  a  hen's  egg.  This  tumor  was  un- 
doubtedly the  one  revealed  l)y  X-ray.  It  lias  a  necrotic  centre. 
In  addition  there  are  numerous  smaller  nodules,  chiefly  i)leural 
or  sub-pleural.  These  are  hrm,  white,  usually  flattened,  well 
circumscribed.  The  borders  of  the  lung,  especially  the  inferior 
border,  have  short  fringes  of  tumor  tissue. 

The  only  remaining,  tliat  is  the  right  kidney,  showed  a 
Solitary  cortical  nodule  which  on  microscopic  examination  pre- 
sented the  same  histological  structure  as  the  tumors  in  the  lung. 

Microscopic  examination  showed  that  the  tumor  e\'idently 
belongs  to  the  hyperne])hroma  grou])  although  mor])hologically 
it  is  not  a  tyi)ical  hyijernei)hroma.  Its  peculiarity  consists  in  the 
presence  of  numerous  giant  cells.  \\'ith  Sudan  III  fat  could  be 
demonstrated  in  the  endothelial  and  tumor  cells,  and  witli  the 
p«>larizing  microscope  Dr.  Hanes  jn'oxed  the  ])resence  of  aniso- 
tr'j])ic  fat  globules.  The  histological  i)icture  of  h\i)ernephroma 
is  \ery  xariable  as  has  been  pointed  out  b\-  I  fall  who  studied  a 
series  of  sexenteen  cases. 

The  (juestion  of  the  origin  of  renal  hypernephroiuata  from 
heteroiojjic  adrenal  tissue  in  the  kidney  is  still  under  discussion. 
In  a  recent  ])a])er  (dynn  agrees  with  .Stoerk.  Zehbe.  and  Wilson 
and  Willis,  who  contend  that  renal  h\  ]>enieplni  imata  seldom  if 
ever  ari.ses  from  adrenal  rests.  They  l)elie\e,  in  one  way  or 
another,  in  the  ne])hr(tgenic  origin  ol"  the  renal  hypernephromata. 

Discussion. 

I)k.  IAvixo:  Iliad  an  ( ipp' Mlunit  \  t<  t  li « (k  at  the  sections  of 
the  metastatic  hypernei)hr<)ma  of  tlie  hnigs.  and  I  think  it  is 
worth  noting  that  they  ])reNent  an  unusual  picture  toi-  liNpernejjh- 
roma.  .\11  or  most  of  the  pulmonary  nodules  jjresent  man\-  large 
giant  cells  and  if  one  has  not  sren  this  particular  picture,  it  will 
enlarge  hi->  knowledge  as  t<i  ilic  rcmarkabk-  forms  these  tumors 
mav  take. 
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EARLY  OVU:\I  IN  A  FALLOPIAX  TUBE. 

I.    RUIUX,    MA). 

All  exceedingly  early  ectopic  ovum. — 11iis  specimen,  of 
which  I  shall  show  sections  on  the  screen,  was  removed  from  a 
patient  at  Beth  Israel  Hospital  in  Septeml)er,  191 1.  The  patient 
was  admitted  to  Dr.  Bandler's  service  with  symptoms  of  i)ain  in 
the  right  side  of  the  al)domen  and  hemorrhage.  She  was  J3 
years  old,  had  l)een  married  two  months,  and  began  to  sliow 
symptoms  two  weeks  after  her  last  regular  menses,  i.  e.  :  five 
days  before  admission.  Two  days  later,  in  addition  to  the  cramj)- 
like  pains  in  tlie  al)domen,  she  also  noticed  hemorrhage.  On  ex- 
amination we  found  I  lie  uterus  slightly  enlarged  and  to  the  riglit 
side  was  a  fairly  movable  mass  of  firm  consistence.  There  was 
I'O  !)lood  at  the  time  of  this  examination.  ^Idie  tentative  diag- 
nosis of  ectopic  gestation  was  made;  a  ])reliminary  curettage  was 
then  done  for  diagnostic  purposes.  The  curettings,  howexer, 
(iid  not  point  to  intra-uterine  pregnancy,  l)ut,  in  view  of  the 
clinical  history.  Dr.  Bandler  deemed  it  advisal)le  to  open  the 
c'bdomen.  There  was  no  blood,  either  free  or  clotted,  anywhere 
in  the  peritoneal  cavity.  On  the  right  side,  however,  the  oxary 
was  seen  to  be  twice  as  large  as  compared  with  the  left  (jxary, 
and  contained  a  large  hemorrhagic  mass.  The  latter  resembled 
a  hemorrliagic  corpus  luteum.  At  the  same  time  ovarian  i)reg- 
nancy  had  to  l)e  thought  of.  The  right  ovary  and  the  greater 
portion  of  the  right  tube  were  removed  en  masse.  A  small  jMor- 
tion — aljout  Yj,  of  an  inch  in  length — of  the  isthmical  tube  was 
left  in  situ.  A  hasty  examination  of  the  excised  i)orti()n  oi  the 
tube  showed  that  a  few  drops  of  ])lood  could  be  expressed  from 
the  fimbriated  end.  in  view  of  this  finding,  and  also  to  complete 
the  anatomical  study  to  prove  an  ovarian  i)regnancy,  should  this 
latter  l^e  the  case,  I  thought  it  advisable  to  resect  the  residual 
portion  of  the  tube,  to  which  Dr.  Bandler  readily  consented.  I 
was  surprised  to  hnd,  on  rolling  this  isthmical  i)ortion  of  the 
tube  between  my  fingers,  a  small  nodule  of  the  size  of  a  very 
small  pea.  The  sensation  was  so  curious  and  so  suggestive  that 
I  asked  several  gentlemen  to  ])ali)ate  it.  I  fear  the  specimen 
must  have  suffered  as  a  result  of  this  manipulation. 
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Demonstration  of  the  Sections. 

The  nodular  portion  of  the  tul)e  was  (hxided  at  about  its 
middle  point  after  hardenini^-.  It  showed  a  rather  lirni  coagnlum 
attached  to  one  wall,  resembling-  the  pictm'e  of  an  ectopic  mass 
-on  section.  Either  half  of  this  nodule  was  then  blocked  and 
cut  serially.  Unfortunately  a  numljer  of  sections  were  thus  lost; 
the  series.  howe\er.  shows  a  \ery  clear  picture  of  an  exceedingly 
}"Oung  o\um  in  the  tube.  11ie  distal  half  shows  a  coagulum 
attached  to  the  superior  wall  of  the  Fallopian  tttbe  and  occupying 
about  one  half  the  width  of  the  ttibe.  Only  one  third  of  its  cir- 
<:umference  is  attached.  It  measitres  at  its  greatest  diameters 
3x3.5x3.75  millimetres.  The  tul)e  is  apparently  not  enlarged 
and  would  correspond  to  an  axerage  tube  at  this  point,  i.  e.,  5x6 
millimetres.  At  the  base  of  the  coagulum  are  seen  two  masses 
of  trophoderm,  from  which  are  given  off  several  streaks  of 
trophoblast.  which  stretch  toward  the  outer  and  the  inner  portion 
of  the  ovum  and  enclose  between  them  fresh  blood  cells.  The 
o\um  itself  is  intimately  connected  with  the  muscularis,  its  base 
rests  upon  several  layers  of  large  pale  and  more  intensely 
stained  fusiform  and  large  polymorphous  cells,  which  form  the 
ciecidua  basalis.  The  circumference  of  the  coagulum  is  lined  by 
one  or  two  lavers  of  the  same  sort  of  cells,  which  may  l)e  taken 
to  represent  the  decidua  retlexa.  These  cells,  however,  are  in  a 
very  poor  state  of  preservation.  Here  and  there  throughout  the 
c<">agulum  may  be  seen  small  clusters  of  trophoblast  cells.  The 
embrvo  as  such  can,  ho\\e\er.  not  be  made  out.  The  tubal 
epithelium  fringes  the  margin  of  the  ovum  a  little  above  its 
])<.int  of  insertion  on  either  side.  The  few  adjoining  tufts  show 
a  varving  number  of  decidua  cells.  The  musculature  also  shows 
a  small  number  of  these  wandering  decidua  cells  close  to  the  base 
of  the  ovum.  Ther('  is  a  small  amount  of  lencocytic  inliltration 
nnmediatelv  underlying  the  base  of  the  o\uni.  />///  tliis  is  eons/^ieii- 
ously  absent  in  all  the  other  elements  of  tlie  liil>e.  The  o\iim 
4;ets  smaller  and  smaller  as  we  ai)proach  the  fimbriated  end,  and 
is  finalK'  seen  to  consist  of  a  small  blood  cl«  >l  in  connection  with 
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one  column  of  ilic  tul)al  c])itlielinni  and  ilicn  lo  (lisai)i)ear  alto- 
gether. 1'lic  lu])c  itself  beyond  this  point  shows  notlnniL^'  ahnorinal. 

Followed  toward  the  uterine  end  oi  the  tube,  the  tropho- 
derni  (juiekly  disappears;  instead  there  is  onl\-  the  tro])lioblast 
capsule  witli  well  marked  deeidua  basalis.  At  this  point  there  is 
pronounced  hypertrophy  of  the  muscle.  A  <^reat  number  oi 
i^iuscle  fibres  are  seen  to  penetrate  the  coai^ulum.  Idie  margin 
of  the  latter  is  almost  completely  enclosed  by  a  single  layer  of 
tubal  epithelium.  1die  entire  coagulum  is  much  smaller  than  that 
of  the  other  half,  as  above  described,  and  hlls  only  a  small  por- 
tion of  the  tube  lumen.  But  here  we  also  encounter  another 
smaller  lumen  in  the  vicinity  of  the  broad  ligament.  This  lumen 
is  lined  by  columnar  epithelium,  which  is  thrown  into  very 
primitive  tufts,  and  resembles  in  general  the  histologic  picture 
of  the  isthmical  portion  of  the  tube.  A  broad  muscular  septum 
separates  these  two  lumena.  As  we  follow  this  series  toward  the 
uterine  end,  these  two  lumina  show  a  variation  in  size,  so  that 
soon  they  are  of  equal  width  when  there  begin  to  appear  small 
channels  at  the  same  side  of  the  insertion  of  the  ovum  lined  by 
tubal  epithelium,  which  connect  the  two.  Presently  the  septum 
gets  thinner  and  smaller,  the  two  lumina  communicate  broadly, 
the  o\um  almost  disappears,  wdiile  its  muscular  bed  is  very  con- 
spicuous. The  septum  itself  disappears  entirely  and  is  only  rep- 
resented by  a  local  thickening  of  the  muscularis.  The  tube  be- 
yond this  point  shows  nothing  exceptional. 

This  brings  us,  I  think,  to  the  question  of  etiology  of  ectopic 
gestation.  Explanations  so  far  are  numerous,  and  by  no  means 
altogether  established.  The  difficulty  in  the  study  of  the  etiology 
of  ectopic  gestation  lies  in  the  fact  that  material  dealing  with  the 
very  early  stages  has  been  exceedingly  scarce.  We  have  even 
come  upon  our  case  quite  by  accident,  although  clinically  the 
presumptive  diagnosis  of  ectopic  gestatic^n  was  justified.  Ectopic 
gestations  as  ordinarily  studied  for  purposes  of  pathogenesis 
already  show  a  certain  amount  of  intra-capsular  or  extra-capsular 
hemorrhage,  and  a  certain  amount  of  infiamation.  The  intlama- 
t?on  may  be  secondary  to  the  ectopic  as  well  as  a  primary  cause 
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oi  the  same.  It  is  desirable,  therefore,  to  have  an  ovum  which 
had  not  proceeded  to  this  stage.  Our  specimen  shows  a  complete 
absence  of  inflammatory  changes.  Instead  we  hnd  a  muscular 
spur  at  a  portion  of  the  tube  where  the  lumen  is  ordinarily  nar- 
row. It  would  seem  that  the  ovum,  in  traveling  toward  the 
uterine  end  of  the  tube,  had  encountered  this  spur,  which  acted 
:n  a  purely  mechanical  way,  and  then  penetrated  the  mucosa  and 
embedded  itself  into  the  hypertrophied  portion  of  the  muscularis. 
Whether  this  was  intra-columnar  or  columnar  is  rather  hard  to 
say.  The  muscular  spur,  in  conjunction  with  the  local  muscular 
hypertrophy  would  serve  as  a  direct  obstructing  cause.  The 
small  diverticulum  which  dips  down  toward  the  mesosalpinx  is 
situated  toward  the  proximal  side  of  the  septum,  and  hence  can- 
not be  considered  as  a  factor  in  the  etiology  of  this  ectopic  gesta- 
t]on.  The  condition  is  rather  one  which  resembles  the  inter- 
muscular dixision  of  the  tttbal  epithelium,  as  first  described  by 
Werth  and  Futh,  and  also  the  partial  attempt  at  a  duplication 
of  the  tube,  as  described  by  Goebel.  I  think  that  in  this  case  we 
might  reasonably  say  that  the  cause  of  the  lodgment  of  the  ovum 
in  the  tube  is  purely  a  mechanical  one,  and  was  due  to  an  anoma- 
l(jus  overgrowth  of  the  musculature,  plus  a  musculaa*  septum 
formation,  which  together  narrowed  the  normally  small  lumen 
at  the  isthmical  portion  of  the  tube  and  rendered  impossible  the 
]jr(jgress  of  tlie  oxiim  toward  its  normal  goal — the  uterus.. 

Discussion. 

Dk.  Stewart  :  Might  it  not  l)e  possible  that  there  is  another 
explanation  for  the  thickening  of  the  muscle  coat  around  the 
ovum.  Is  it  not  true  that  when  the  o\um  grows  in  the  tube 
there  is  a  h\pertr<jphy  oi  the  tubal  musculature,  just  exactly  as 
\ou  get  in  the  uterus?  This  muscular  enlargment  might  there- 
fore be  more  the  result  of  ilu-  tubal  ini])]aiialioii.  than  its  cause. 

Dk.  I"",W]\(;:  1  \\«»uld  like  to  ask  if  any  \illi  were  found  in 
gestation. 

1)K.  Rri'.ix:  I  think  that  it  is  ralht-r  likt-lx  that  tlie  hyi)er- 
trophy  of  the  luuscnlalnre  nia\-  ha\e    followed   the  lodgment    of 
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the  ovum,  except  that  lliis  would  not  account  for  tlie  septum 
formation  at  the  same  time.  Nor  would  such  h\])erlro])hy  he  so 
peculiarly  eccentric. 

Idiere  were  no  chorionic  \illi  foimd.  The  ovum  itself  is 
exceedingly  young,  I  think.  As  far  as  1  have  heen  ahle  to  see,  it 
is  prohahly  the  youngest  ovum  in  a  tuhe  that  has  heen  demon- 
strated. That  shown  hy  Futh  in  1899  was  supposed  to  he  two 
weeks  old  hut  it  was  very  much  larger  than  the  one  shown  in  my 
specimen,  and  in  the  light  of  most  recent  investigations,  notahly 
those  of  Teacher  and  Bryce,  must  have  heen  much  older  than 
was  originally  estimated.  My  specimen,  though  much  larger 
than  Leopold's  ovum  in  utero  shows  almost  identical  pictures. 
Though  it  is  not  possihle  to  determine  its  exact  age,  it  is  safe  to 
assume  that  it  is  younger  than  14  or  15  days.   , 
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The  effect  of  cold  on  the  animal  organism,  though  full  of 
interest  and  perhaps  of  greater  practical  importance  than  the 
effect  on  individual  tissues,  will  be  left  for  discussion  at  some 
future  time.  While  closely  related,  the  two  questions  should  not 
be  confused.  Principles  governing  the  effect  of  cold  on  the  l)ody 
do  not  necessarily  apply  to  the  effect  on  its  constituent  tissues.  It 
is  an  interesting,  and  well  recognized  fact,  that  isolated  mam- 
malian tissues,  or  even  entire  organs,  can  withstand  temperatures 
far  below  that  fatal  to  the  body  as  a  whole. 

Li  considering  the  effect  of  low  temperature  on  animal 
tissues,  the  first  question  which  arises  is :  Is  the  injury  due  to 
the  low  temperature  itself  or  to  the  associated  freezing?  This 
question  had  heen  definitely  settled  in  regard  to  many  ])lant  cells 
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and  protozoa  tliroiigh  the  process  of  "over-coolino,"  a  well  un- 
derstood   physical    phenomenon    in    which    the    temperature    is 
lowered  just  under  the  freezing  point  without  allowing  freezing 
to  take  place.     Such  experiments  with  a  number  of  plant  cells 
l:ave  shown  that  the  injury  is.  for  the  most  part  at  least,  to  be 
attributed  to  the  freezing.     We  have  applied  practically  the  same 
l^rinciple  to  studies  with  animal  cells — 'tissues  of  the  chick  em- 
bryo— with    tlie    following    techni(|ue :      Hanging-drop    culture 
preparations,  composed  of  small  bits  of  tissue  in  coagulated  plas- 
ma, were  placed  for  forty-eight  to  seventy-two  hours  in  an  ice 
box  at  — 7    to  — 8  '  C  a  temperature  around  the  freezing  point 
of  chick  tissue.     When  removed  from  the  ice  box  some  of  the 
preparations  were  found  to  be  frozen,  while  others  were  not,  a 
result  to  be  attributed  no  doubt  to  accidental  variations  in  the  salt 
content  of  the  drops  of  plasma  due  to  evaporation.     The  number 
of  frozen  or  unfrozen  preparations  can  be  more  definitely  con- 
trolled by  purposeful  variations  in  the  salt  content  of  the  plasma, 
a  procedure  which  experience  has  shown  is  not  of  itself  in  any 
way  harmful.     Such  frozen  cultures  do  not  show  upon  subsequent 
incubation   any   growth   phenomena   whatsoever,    while   the   un- 
frozen cultures  grow  practically  as  well  as  the  controls  which 
have  not  been  exposed  to  cold  at  all.     This  experiment  demon- 
strates then  a  striking  contrast  in  the  effects  on  animal  tissue 
jjroduced  by  freezing  and  by  subjection  to  a  temperature  around 
tiie   freezing  ])()int  at   wliicli  the  tissue   remains  unfrozen.      The 
ex])erinient.  liowexer.  does  not  settle  the  (|uesti()n  as  to  whether 
prolonged   exposure   to   a   temperature   just    above   the    freezing 
l)oini  ma\'  not  be  in  some  degree  harnilul. 

The  results  of  anotlier  series  of  studies  throws  some  light 
on  lliis  i)oint.  A  coin])arison  was  made  ot  the  duration  of  life  of 
enil)r\onic  chic-k  tissue  kc-])t  in  hanging  drop  cuhures  at  room  tem- 
perature (  Tt.S  ^•'  i*^  ^  )  '^"'1  '^^  '^  temi)erature  a  little  above  the 
freezing  i)oint  ( — 4  to — (>  (").  .\t  the  end  of  different  i)eriods 
(two.  three,  foin\  li\c'.  six.  sexen,  eiglit,  ten  and  lilteen  days) 
tije  pieces  of  ti'-snc  were  translerred  to  tresh  (hops  ol  ])lasma 
an<l  i)laced  in  the  incubator  at  37   .     Two-,  three-,  four-  and  Wvc- 
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(lay  preparations  in  l)()lli  scries  <;a\e  i^ood  j^rowtlis.  i*rci«ara- 
tions  kept  for  l()n<4er  ])eri()(ls  in  tlie  ice  l)ox  showed  proportion- 
ately lessened  growth,  and  after  ten  days  exposure  were  always 
negative.  On  the  other  hand,  those  ke])t  at  room  temperature 
lor  ten  days  were  uniformly  positive,  and  growths  were  occasion- 
ally obtained  from  hf teen-day  preparations. 

These  experiments  show  then  that  embryonic  tissue  may  be 
kept  alive  longer  at  room  temperature  than  at  a  temperature 
just  above  the  freezing  point  of  the  tissue.  This  lessened  vitality 
at  the  low^er  temperature  may  perhaps  be  interpreted  as  the  result 
of  some  derangement  in  tlie  metabolism  in  the  cell  leading  to  an 
accumulation  of  injurious  products.  An  instance  of  disturbed 
metabolism  due  to  the  effects  of  cold,  one  that  has  received  care- 
ful study,  is  seen  in  the  sweetening  of  potatoes  in  winter.  The 
cold  does  not  inhibit  the  activity  of  the  diastase  normally  present, 
whereas  oxidative  processes  are  greatly  retarded,  with  the  result 
that  sugar  accumulates   (Aliiller-Thuriaau  ). 

It  has  been  observed  clinically  that  limits  exposed  to  cold 
for  any  considerable  period,  though  not  frozen,  may  yet  suffer 
the  serious  injury  known  as  ''frost  gangrene."  The  (juestion  as 
10  whether  this  is  a  result  of  a  direct  cell  injury  or  of  an  indirect 
injury  through  circulatory  disturbances,  was  a  subject  of  much 
discussion  among  early  workers.  Later  investigations  have 
shown,  however,  that  this  gangrene  is  due  to  ischaemia.  It  was 
urged  by  Cohnheim  and  others  that  the  ill  effects  of  freezing  upon 
the  body  tissues  are  likewise  primarily  due  to  circulatory  dis- 
turbances in  the  i)art  frozen,  but  it  is  now  agreed  that  the  i)rocess 
of  freezing  injures  the  cell  directly. 

The  injurious  action  of  cold  on  animal  tissues  is  then  of  two 
kinds,  one  direct  and  toxic  in  character,  the  other  nutritional. 

In  tlie  i)rocess  of  freezing  how  is  the  injury  to  tlie  cell 
brought  about?  11ie  mechanism  of  cell  freezing  will  be  made 
clearer  by  a  consideration  of  the  freezing  of  a  salt  S(~)lution.  and 
of  some  colloid  such  as  gelatin.  Ice  forms  in  saU  solution  from 
the  water  i)resent  leaxing  the  salt  in  concentrated  form  l;etween 
the  crvstals.     Cielatin,  upon  freezing,  is  left  in  firm  layers  l)etween 
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llie  particles  of  ice.  The  process  of  freezing  of  plant  cells  and 
protozoa  has  been  directly  observed  under  the  microscope.  Ice 
crystals  are  formed  as  in  salt  solutions  and  in  gelatin  from  the 
water  present.  If  the  cells  are  quite  large  (amoebae,  phycomyces) 
tiie  crystals  form  inside  as  well  as  outside  the  cells.  In  small  cells 
the  crystallization  is  always  extra-cellular.  In  either  case  there 
occurs  a  marked  distortion  of  the  cell  body. 

The  injurious  effects  of  freezing  upon  cells  may  be  explained 
in  several  ways :  ( i )  Through  mechanical  tearing  as  the  ice 
crystals  are  formed.  (2)  Through  the  concentration  of  salt 
around  the  crystals.  (3)  Through  the  withdrawal  of  water  in 
the  process  of  ice  formation.  In  regard  to  plant  cells  the  evidence 
is  strong  in  support  of  the  view  that  the  withdrawal  of  water  is 
the  chief  factor.  The  experiments  supporting  this  explanation 
can  not  be  detailed  at  this  time.  A  certain  parallelism  has  been 
found  to  exist  between  the  phenomena  of  resistance  to  freezing 
and  to  drying  l)y  lower  forms  of  life.  It  has  been  maintained 
tJTat  in  both  instances  the  essential  factor  is  the  withdrawal  of 
water  from  the  cell. 

Does  the  injury  to  the  cell  or  tissue  from  freezing  take  place 
in  the  freezing  or  in  tlie  thawing?  And  does  the  rapidity  of 
thawing  influence  the  degree  of  injury?  Both  of  these  cjuestions 
have  interested  botanists.  The  first  presented  a  difficulty  in  the 
matter  of  separating  the  effects  of  freezing  from  those  of  thaw- 
ing. Goeppert,  however,  using  two  flowering  plants,  orchid  and 
begonia,  which  in  death  undergo  a  change  in  color,  was  able  to 
show  that  death  took  place  while  the  cells  were  in  the  frozen 
state.  Similar  studies  by  Molisch  with  se\eral  fluorescent  algae 
added  further  support  to  Goe])])ert's  conclusion  that  the  injury 
l>roducc(l  1)\'  freezing  is  associated  with  the  i)r()cess  of  cr)stal- 
lization.  (ioe])i)ert  maintained  that  it  necessarily  followed  from 
his  work  lliat  tlie  rapi(hty  of  tlie  thawing  was  a  matter  of  in- 
difference, l)Ut  other  investigators  felt  that  on  account  of  the 
limited  api)lication  of  such  tests  the  (juestion  as  to  the  i)ossiblc  in- 
fluence of  rai)i(l  or  slow  lliawing  conld  not  1)C'  considered  sui)er- 
fluous.     In  order  to  sciiK'  this  ])(Mii1  Moliscli  and  Miiller-Thurgau, 
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^v()^kinJ4  in(lci)cn(lcntly,  carried  out  experiiiienls  in  which  sex'cral 
huiKhcd  i)lants  and  certain  frnits  were  used,  comparing  the  re- 
suhs  after  slow  and  after  rapid  lliawing-.  "Jdiey  found  that  with 
onl\-  three  exceptions,  all  fruits  (apple,  pear  and  guava)  the  rate 
of  thawing  did  not  modify  in  any  way  the  effect  produced  by 
freezing. 

What  is  the  effect  of  subjecting  tissues  to  temperatures 
below^  the  freezing  point?  It  would  seem  at  first  from  the  pre- 
ceding analysis  of  the  injurious  action  of  freezing  that  after  a 
tissue  is  completely  frozen  a  still  lower  temperature  could  pro- 
duce no  further  injury.  But  this  has  not  been  found  to  be  the 
case.  It  has  been  shown  furthermore  that  the  duration  of  ex- 
posure to  cold  is  an  important  factor.  The  results  of  our  experi- 
ments bearing  on  these  two  points — depth  of  temperature  and 
duration  of  exposure — are  as  follows :  Pieces  of  chick  embryo 
heart  survive  freezing  at  — lo'  C  from  two  to  six  hours  but  are 
killed  by  exposure  for  twelve  or  more  hours.  The  same  tissue 
resists  a  temperature  of  — 20°  for  five  minutes  but  not  for  twenty 
minutes.  Lower  temperature  ol)tained  with  a  carbon  dioxide 
freezing  apparently  produces  a  fatal  injury  in  less  than  a  minute. 
Rischpler's  studies  upon  the  effects  of  freezing  animal  tissues  in 
situ  (rabbits'  ears)  support  the  general  law,  exemplified  in  the 
above  experiments,  that  the  effect  of  low  temperatures  is  directly 
proportional  to  the  depth  of  the  temperature  and  to  the  duration 
of  exposure. 

1die  (juestion  as  to  why  this  should  be  so  has  not  been 
satisfactorily  answered  although  several  hypothyses  have  been 
offered:  (i)  That  certain  elements  of  the  cell  (e.  g.  lipoids) 
are  frozen  at  lower  temi)eratures  than  the  water  present.  (2) 
That  the  crystallization  of  water,  and  the  consequent  drying 
of  the  cell,  becomes  more  complete  with  a  longer  exposure  and  a 
lower  temi)erature.  (3)  That  serious  chemical  disturbances  are 
produced  by  very  low  degrees  of  cold.  (4)  That  low  tempera- 
tures affect  differently  the  various  metabolic  processes  in  cells, 
thus  causing  an  accumulation  of  toxic  products.  None  of  these 
hypothyses  is  altogether  adequate. 
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The  \ar\  in^  resistance  to  cold  of  different  nianialian  tissues 
has  received  ct)nsiderable  attention.  Tlie  ears  of  guinea  pigs 
and  ral)bits  and  the  tails  of  rats  and  mice  are  well  adapted 
to  such  studies.  The  abdominal  \iscera,  while  offering  some 
difficulties  for  carrying  out  experiments  of  this  nature,  have  like- 
wise l)een  subjected  to  experimental  study.  Ice-salt  mixtures  and 
ether  spray  ha\e  been  chiefly  employed  to  induce  cold.  Alorpho- 
logical  studies  have  shown  that  if  the  part  be  completely  frozen 
all  tissues  (epithelium,  connective  tissue,  muscle,  bone,  cartilage, 
etc.)  give  evidence  of  being  at  least  temporarily  injured. 
Shrunken  nuclei  and  vacuoles  in  the  cytoplasm  are  regularly  seen. 
Prolonged  freezing  or  subjection  to  \er\'  low  temperatures 
causes  necrosis.  Short  freezing  repeated  at  intervals  produces, 
especiall}'  in  epidermis,  a  remarkable  hyperplastic  growth.  Aty- 
pical dixision  figures  and  large  multinucleated  giant  cells  are 
found  in  large  numbers  in  tissue  so  treated.  Certain  tissues  are 
much  more  susceptible  to  cold  than  others.  The  secreting  cells 
of  the  lixer  and  kidney  are  easily  killed  ;  bone  is  less  resistant 
than  cartilage;  muscle  is  more  susceptible  than  connective  tissue, 
it  mav  be  stated  summarily  that  to  cold  as  to  other  injurious 
agencies,  the  more  highly  specialized  cells  are  least  resistant.  An 
api)arent  exception  to  this  rule  ai)pears  in  the  work  of  Richard- 
son (1867)  who  stated  in  his  report  that  the  freezing  of  a 
pigeon's  brain  produced  only  temporary  irritati\e  phenomena, 
and  that  a  pigeon  whose  cerebral  cortex  had  been  frozen  forty- 
five  times  remained  jjcrfectly  normal.  The  fact  that  he  emi)l()ye(l 
an  ether  spra\-  on  the  skull  in  his  altem])ts  to  produce  a  frozen 
condition  renders  it  highly  improbable  that  the  brain  was  trozen 
at  all. 

In  onr  ti>siR'  cnlli\alion  studies  the  only  thorough  compara- 
li\e  obNcrxations  made  were  willi  heart  muscle  and  connective 
tissue  of  the  chick  embryo.  The  latler  i)ro\e(l  the  more  resistant 
but  the  difference  was  n<»t  as  striking  as  might  have  been  ex- 
j'CCted.  Pieces  of  liearl  w<»nld  ocn-asionally  resunu'  bt'aling.  upon 
incubation,    afler    haxin.L;    been    \v>>/v\]    lln-ce    or    l<>nr    hours    at 
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—  lo"^,  while  six  l()  twelve  hours  represented,  as  a  rule,  the  limit 
for  connective  tissue. 

The  great  resistance  of  cancer  cells  to  freezin*^  and  low  tem- 
peratures is  well  known.  Ehrlich  found,  for  example,  that  a 
mouse  carcinoma  frozen  for  two  years  at  — lo'^  to  — 14°  Avas  still 
transplantable.  Gaylord  made  comparative  studies  of  the  resist- 
ance to  an  extremely  low^  temperature  of  cancer  cells  and  em- 
bryonic cells,  inoculating  the  tissue  after  exposure  as  a  test  of 
survixal.  He  found  that  mouse  carcinoma  cells  survived  the 
temperature  of  liquid  air  ( — 180°)  for  eighty  minutes,  while 
the  tissues  of  the  mouse  embryo  were  killed  by  twenty  minutes 
exposure. 

We  have  made  similar  comparative  studies.  Instead  of 
transplanting  the  treated  tissue,  however,  the  method  of  tissue 
cultivation  has  been  used  as  a  test  of  survival.  The  results  have 
confirmed  the  work  of  Gaylord  as  to  the  greater  resistance  of 
malignant  tumor  cells  as  compared  with  embryonic  cells.  We 
have  also  made  comparisons  between  sarcoma  cells  and  con- 
nective tissue  cells  of  adult  rats.  Cultures  from  both  embryonic 
and  adult  tissues  frozen  five  minutes  at  — 16°  were  regularly 
negative  while  tumor  tissue  treated  in  the  same  way  gave  uni- 
formly positi\e  cultures,  although  growth  was  less  active  than 
with  untreated  tissue.  That  embryonic  tissue  of  the  chick  is 
much  more  resistant  to  cold  than  mouse  eml)r}'0  tissue  is  also 
shown  by  these  experiments. 

The  last  jXMnt  to  be  discussed  is  the  effect  of  interrupted 
freezing,  that  is  of  repeated  freezing  and  thawing,  as  compared 
with  that  of  continuous  freezing.  It  has  been  currently  accepted 
that  a  fatal  cell  injury  may  be  produced  more  rapidly  and  with 
greater  certainty  by  interrupted  freezing  than  l)y  continuous 
freezing.  Theoretically  there  is  some  basis  for  this  belief  inas- 
much as  the  factor  of  mechanical  tearing  would  apparently  be 
increased.  It  has  been  shown  too  that  red  blood  corpuscles  of 
several  species  are  not  readily  destroved  by  freezing  once  but  are 
easily  loroken  up  l)y  repeated  freezings.  Rigid  experimental 
proof  of  this  principle  as  regards  other  animal  tissue  cells,  is. 
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ho\ve\cr,  diiliculi  lo  hiul.*  On  the  contrary,  considerable  work 
has  been  done  which  indicates  that  the  duration  of  exposure  and 
the  depth  of  the  temperature  are  much  more  important  factors. 
Fuerst,  for  example,  found  that  freezing  a  rabbit's  ear  eight 
times  with  intervals  of  fifteen  or  thirty  minutes  between  the 
freezings  doeS'  not  cause  any  marked  destruction  of  tissue, 
whereas  it  has  been  sliown  by  Rischpler  and  others  that  ten  to 
thirty  minutes  continuous  freezing  is  followed  by  wide-spread 
necrosis  and  sloughing. 

Sunuiiary. 

1.  Low  temperatures  associated  with  freezing  produce  a 
direct  cell  injury.  The  injury  is  prol^al^ly  produced  through  the 
withdrawal  of  water  in  the  process  of  crystallization. 

2.  Temperatures  slightly  above  the  freezing  point,  are 
harmful  if  long  continued.  In  extremities  the  result  is  gangrene 
from  circulatory  disturbances.  With  cultures  of  chick  tissue 
the  effect  is  probal)ly  due  to  a  derangement  of  cell  metabolism. 

3.  The  inlluence  of  the  rate  of  thawing  is  negligible. 

4.  The  effect  of  extremely  low  temperatures  is  propor- 
tional lo  the  (lurati(jn  of  exposure  and  depth  of  temperature. 

5.  ]>ody  cells  vary  in  their  resistance  to  cold.  The  highly 
specialized  organ  cells  show  least  resistance.  Cancer  cells  are 
more  resistant  than  tlie  cells  of  nornial  adult  and  cml)ryonic 
tissues. 

6.  Repeated  freezing  of  an  extremity  ])r()(hiccs  less  harm 
tlian  a  single  long  continued  freezing.  Short  freezing  at  inter- 
^■als  infhices  in  certain  tissues  a  reniarkal)k'  liyi)crplaslic  growth. 
Long  continued  freezing  is  followed  1)\'  conipleie  necrosis  and 
sloughing.  ' 

*kcccnt  ex|KTiiiu-nts  uitli  i)ii(c->  <»f  iliick  finhrvo  iiilcstim-  have  shown 
that  while  a  few  cells  j^row  out  in  cnhnrcs  afur  rapid  fit'cviii.n  and  thawing 
three  times,  a  more  diffuse  growth  takes  phice  from  tissui-  fro/en  contin- 
uously at  the  same  temperature  (-16'/)  for  the  same  length  of  time;  that 
is,  a  somewhat  greater  injury  i^  pro<hicrd  hy  intirrupted   fill/in^. 
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Discussion. 

Dr.  Stewart  :  It  is  very  surprising  how  many  contra- 
dictory reports  one  finds  in  the  hterature  regarding  freezing.  I 
have  read  numerous  papers  that  have  been  written  regarding 
the  effect  on  Hfe  of  freezing.  One  man  will  say  emphatically 
that  the  frog  can  be  frozen  stiff  and  anotlier  will  say  just  as 
positively  that  it  cannot. 

Referring  to  the  difference  between  the  resistance  of  cancer 
cells  and  embryonic  cells  this  seems  very  important,  because  it 
was  the  tendency  before  Dr.  Lambert's  paper  to  regard  the  de- 
structive effect  of  freezing  as  a  purely  mechanical  process.  His 
work,  however,  shows  that  the  mechanical  theory  does  not  ex- 
plain all.  Here  is  a  cancer  cell  which  is  frozen  just  as  hard  and 
an  embryonic  cell,  and  yet  the  one  lives  and  the  other  does  not. 
There  certainly  must  be  a  more  deep  seated  process  than  the 
mechanical  process. 

Dr.  Lambert  :  The  cells  of  the  transplantable  rat  and 
mouse  tumors  show  a  far  greater  resistance  to  cold  than  either 
the  normal  or  embryonic  tissues  of  these  species.  Embryonic 
chick  tissues,  as  I  stated  before,  are  more  resistant  than  those 
of  rats  and  mice. 

I  emphasized  the  point  as  to  the  difference  in  the  eff'ects 
produced  by  interrupted  and  by  continuous  freezing  because  it 
is  a  current  belief  that  the  former  produces  the  greater  injury, 
an  opinion  so  far  as  I  have  been  able  to  ascertain,  not  based  on 
experimental  work. 

The  reader  whose  interest  leads  him  fnrtlier  into  this  subject  will  find 
in  the  two  following  treatises  references  to  the  literature  : 

^JMoLiscH  :      UntersncJiuu^cti  iibcr  das  Erfricroi  dcr  Pflaiiccn,  Jena.  1891, 
'Marchand:     Die  Kiilte  als  Krankheitsiirsache ;   Kvehl   11.   Marchand,   HaiuU 
buck  der  AUg.  Path.,  Bd.   i,   Leipzig,   1908. 


Proceedings 

of  the 

New  York  Pathological  Society. 


New  Series,  Vol.  XII.  MAY  AND  OCTOBER,  1912  Nos.  5  and  6 


TABLE    OF    CONTENTS. 

Mount,  Hypoplasia  of  the  Kidneys. — Pappenheimer,  Adrenal  Hemorrhage 
in  a  Child. — Hopkins,  Carcinomatous  Cyst  of  Pancreas. — Butterfield, 
The  Relation  of  Simple  Anemia  to  Pernicious  Anemia. — Wood,  Pneu- 
monia due  to  Poisoning  by  Nitrogen  Tetroxide. — Bailey,  A  Case  of 
Foreign  Body  in  the  Heart. — Field,  A  Comparative  Study  of  the  VVasser- 
mann  and  Weil  Reactions  in  Syphilis. — Harvey,  A  Study  of  the  Mal- 
pighian  Bodies  in  a  Case  of  Sub-acute  Glomerulo-Nephritis. — Morris, 
The  Structure  of  the  Spleen  and  its  Relation  to  Pathological  Processes. 


Dr.    W.    G.    MacCallum,   President. 


HYPOPLASIA  OF  THE  KIDNEYS. 

F.  R.  MOUNT,  M.D. 

11ie  origans  here  ])resente(l  were  taken  from  a  totindliii*.^-  baby, 
admitted  to  the  New  York  Xursery  and  Child's  Hospital,  ]\larch 
26,  \()\i,  ai^ed  14  (I'lNS.  on  the  serxice  of  Dr.  Kerley,  to  \vh(^m  I 
are  indebted  for  the  report  of  the  clinical  history.  It  was  in  poor 
physical  condition  on  admission,  and  during  its  stay  of  ten  days 
gradually  lost,  dying  apparently  of  inaniti(Mi ;  weight  shortly  be- 
fore death  was  4  lbs.  5  ozs.  There  was  no  record  of  urination,  btit 
it  is  improbable  that  dry  diapers  would  have  passed  without  notice. 

Autopsy  was  performed  April  5th,  24  hours  post  mortem. 
Male  child,  white,  poorly  nourished,  46  cm.  in  length.    Feet  in  at- 
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tilude  of  moderate  equinovarns,  more  marked  on  the  right  side; 
no  other  deformities  apparent.  Aside  from  the  urogenital  or- 
gans, there  were  no  important  changes  in  the  viscera.  The  kid- 
neys did  not  present  the  usual  retroperitoneal  prominences  along- 
side the  vertebral  column,  but  their  positions  could  be  identified 
by  the  distinct  course  of  the  ureters.  Adrenals,  kidneys,  ureters, 
and  bladder  were  removed  together.  The  adrenals  appear  of  nor- 
mal size,  color,  and  consistence ;  section  shows  the  usual  midzone 
hyperemia. 

The  right  kidney  is  slightly  smaller  than  the  left,  each  being 
smaller  than  its  corresponding  adrenal ;  the  contrast  is  exagger- 
ated, due  to  the  depth  of  the  concavities  on  the  under  surfaces  of 
the  adrenals  which  the  kidneys  occupy.  The  surface  of  the  right 
kidney  except  for  indistinct  lobulation  is  smooth ;  on  section  the 
cortex  is  i  mm.  thick,  the  medulla  3-4  mm.  The  hilus  is  comple- 
tely filled  with  dense  tissue  occupying  the  usual  position  of  the 
pelvis.  The  lumen  of  the  ureter  appears  to  end  blindly  in  a  slight 
enlargement ;  the  apices  of  the  papillae  are  thus  separated  from  the 
ureteral  cavity  by  a  wall  of  tissue  varying  from  i  to  3  mm.  in 
thickness.  The  surface  of  the  left  kidney  has  scattered  nodular 
prominences,  slightly  paler  than  the  surronnding  kidney  tissue, 
from  I  to  3  mm-  in  diameter-  Some  are  solid,  others  distinct  thin- 
walled  cysts.  On  section  llie  cortex  is  about  1  mm.  thick;  pyramids 
are  of  very  unecjual  size  and  shape,  the  outlines  being  partly  ob- 
scured by  the  presence  of  fairl\'  well-defined  }ello\vish  white  no- 
dules. Vessels  are  injected,  but  the  markings  are  extremely  irregu- 
lar. There  is  a  large  amount  of  tissue  in  the  region  of  the  hilus, 
as  in  the  right  kidney.  11ie  ureters  were  n(H  probed  before  fixa- 
tion. In  the  lower  i)ortion  they  api)ear  of  normal  caliber  but  the 
wall  seems  thick  and  nodular.  Nearer  the  kidneys  the  lumen  is 
distinctly  narrowed.  The  bladder  is  contracted,  and  contains  a 
small  amount  of  clear  nrinc  ;  there  was.  therefore,  some  secretion 
by  the  kidneys.  In  tracing  the  vas  deferens,  no  seminal  vesicle 
could  be  found  on  either  side. 

Histological  examination  revealed  nothing  abnormal  in  the 
lungs.  li\er,  heart,  spleen  or  intestines.     Pancreas  showed  slight 
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intra-  and  perilobular  cirhosis.     Adrenals  showed  the  fustomary 
degeneration  of  the  inner  cortical  zone  with  hyperemia. 

Right  kidney  with  low  power  is  easily  separated  into  an  outer 
spongy  zone  and  the  more  solid  medulla.  In  the  cortex  the  tubules 
are  lined  with  swollen  granular  ragged  epithelium,  resembling  nor- 
mal convoluted  tubules;  the  cells  however  are  granular,  and  in 
some  places  filled  with  large  ^'colloid"  droplets.  The  lumen  fre- 
quently contains  granular  material.  Between  these  are  greatly 
dilated  tubules  or  cysts  whose  walls  are  lined  by  a  single  layer  of 
more  or  less  Oattened  cuboidal  epithelium-  In  addition  there  are 
scattered  small  tubules  resembling  the  Henle  loops-  The  glom- 
eruli are  mostly  well- formed,  but  in  the  superficial  portion,  occa- 
sional rudimentary  glomeruli  of  small  size  and  with  the  tuft  cov- 
ered by  cuboidal  epithelium  may  be  found.  In  the  medulla  the  tu- 
bules are  extremely  irregular  in  shape  and  caliber.  They  are  lined 
by  cylindrical  epithelium  of  the  usual  type  with  distinct  cuticular 
border.  In  some  of  the  pyramids,  the  tubules  are  w^idely 
separated  by  a  very  cellular  connective  tissue  of  loose  texture; 
scattered  through  this  are  occasional  groups  of  round  cells,  and 
eosinophiles ;  some  of  the  former  are  undergoing  mitosis,  the  ap- 
pearance suggesting  active  blood  formation.  The  left  kidney 
presents  a  similar,  though  somewhat  more  complicated  structure. 
Distinction  between  cortex  and  medulla  is  not  clear  cut.  The  cap- 
sule is  thickened  and  contains  smooth  muscle  fibers;  in  several 
sections  are  small  tumor  like  masses,  lying  partly  within  the  cap- 
sule and  composed  of  polygonal  cells  filled  with  fat  globules  of 
varying  size,  wdiich  are  not  anisotropic  and  stain  bright  red  with 
Scharlach  R.  These  are  evidently  small  lipomatous  tumors  and 
not  aberrant  adrenals.  The  cortex  shows  a  structure  resembling 
that  of  the  other  kidney.  The  cyst-like  spaces  reach  a  large  size. 
They  frecpiently  show  heaping  up  of  cells  at  some  portion  of  the 
lining,  or  a  spur  formation  resembling  incomplete  septa.  The 
medulla  also  resembles  that  of  the  other  kidney.  Some  of  the 
pyramids  appear  to  contain  more  numerous  tubules  than  others; 
where  the  tubules  are  few.  they  show  marked  dilatation. 

Scattered  through  both  kidneys,  but  more  numerous  in  the 
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left,  are  islands  of  embryonic  cartilage.  They  lie  immediately 
beneath  the  capsule,  also  along  the  large  vessels  entering  the  hilus, 
and  in  \arious  parts  of  the  cortex.  They  are  surrounded  by  con- 
centric layers  of  connect i\e  tissue  cells,  and  are  quite  sharply  de- 
marcated from  the  surrounding-  kidnev  tissue. 

Sections  through  the  left  ureter  shows  a  pelvic  branching  into 
two  short  arms.  As  has  been  said  there  is  no  dilatation  into  a 
true  pelvic  ca\ity,  and  the  end  is  surrounded  by  a  thick  mass  of 
tissue  composed  of  smooth  muscle  fibers  and  connective  tissue 
w  hich  appears  to  separate  it  from  tlie  kidnc}-  tissue  pr()])er.  Failure 
of  the  collecting  tubules  to  unite  with  the  pelvis  immediately  sug- 
gests itself  as  a  possi1)le  expkanation  for  the  malformation  of  the 
renal  tissue.  In  some  sections,  a  direct  connectioii  can  be  demon- 
strated l)et\\een  the  collecting  tu1:)ules  and  the  rudimentary  pelvic 
cavity  ;  but  many  of  the  papillre  seem  to  be  closed  at  the  apices  by  a 
circumferentially  disposed  stratum  of  fibrous  tissue,  and  it  is  the 
tubules  in  these  papillcC  which  apparently  show  the  greatest  dis- 
tention. The  cavity  of  the  rudimentary  pelvis  and  its  continua- 
tion into  the  ureteral  lumen  is  lined  l)y  s(|uamous  epithelium  of 
normal  type  but  \arying  greatly  in  thickness  in  different  regions; 
in  some  places  there  is  a  localized  heaping  up  of  cells- 
Blood  vessels  show  no  especial  change ;  there  is  a  rich  capil- 
larv  supi^h'  to  the  \nung  conncctixe  tissue  which  constitutes  the 
bulk  of  the  i)yramids- 

The  literature  contains  reference  to  a  number  of  cases  sim- 
ilar to  this.  Aschoff^  refers  \o  the  condition  in  his  text  as  "Hypo- 
plastische  Zystenniere,"  and  cases  have  been  reported  by  v.  Mu- 
tach,^  Riickert,*'  Busse,^  Meyer, ^  Natanson''  and  others. 

The  kidnevs  are  consideral)ly  smaller  than  the  normal. 

RiijUi  Lcfi 

Measurements  (after  hardening)  .  .  .20x7x5  mm.   25x10x10  mm. 
Average  measurements  (  V'ierordt)  50x24x17    "      4(^x25x17 

Weights    (after  hardening) oi)5   gms.  1.70  gms. 

Average  weights  ( Vierordt  ) 10.5 

Cartilage  is  not  uncommon  in  the  tnatomatous  tumors  of 
the  kidnev,  but  in  the  reported  cases  these  are  large  tumore  show- 
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ing  rapid  aiul  nicilignaiU  growth  with  tendency  to  metastasize. 
Aside  from  the  cartilage  there  is  nothing  in  this  case  to  justify  a 
behef  in  the  teratomatous  nature  of  these  kichieys,  especially  since 
the  histological  elements  and  characteristically  the  striated  muscle 
fibers,  of  renal  mixed  tumors  are  wanting.  The  presence  of  the 
cartilage,  on  the  other  hand,  is  hard  to  explain.  Of  the  possible 
sources,  first  the  inclusion  of  aberrant  skeletal  tissue,  and  secondly 
a  metaplasia  of  the  young  connective  tissue,  the  latter  seems  more 
probable ;  but  there  is  no  real  basis  for  decision. 

In  regard  to  the  cystic  structures,  Virchow's  original  idea 
that  the  cysts  were  sequellae  of  inflammatory  conditions  of  the  pa- 
pilla, or  obstruction  by  uric  acid  deposits  has  been  generally  aban- 
doned- Evidence  of  inflammation  in  the  papillae  is  not  found  and 
the  fre(|uent  association  of  other  developmental  anomalies,  as  ab- 
sence of  the  seminal  vesicles  in  this  case,  points  to  congenital 
rather  than  acquired  causation-  Of  the  theories  which  explain 
cysts  as  neoplasms  and  those  which  attribute  the  cysts  to  a  failure 
of  union  of  the  component  paits  of  the  urinary  system,  the  latter 
appears  more  plausible,  and  is  more  generally  held.  The  study 
of  this  case  has  led  to  the  tentative  conclusion  that  there  has  been 
a  defective  connection  between  uriniferous  tubule  and  ureter;  the 
exact  situation  of  the  defect,  whether  down  in  the  ])apill?e  as 
would  seem  evident  from  some  portions  and  in  contradiction  to  the 
current  conception,  or  where  the  collecting  tubule  begins  we  have 
as  yet  been  unable  to  decide. 

A  more  complete  description  will  be  published  later. 
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Discussion. 

Dr.  F.  C.  \\'ood  said  that  he  could  not  add  anytliini^-  new  to  the 
discussion  of  this  case  as  he  had  never  seen  a  specimen  of  exactly 
this  type.  He  was  under  the  impression  that  in  the  ordinary  con- 
genital cystic  kidney  the  whole  tissue  was  much  more  spongy  than 
was  shown  in  this  specimen.  The  fact  that  the  cystic  change  was 
not  very  extensive  would  give  a  wonderful  opportunity  to  Dr. 
Mount  to  ascertain  the  exact  site  of  the  obstruction. 

Dr.  MAcC\\i,i,rM  :  There  are  several  well-known  types  of 
congenital  cystic  kidney.  In  those  of  which  Dr.  Wood  spoke  one 
can  make  out  relati\cl}'  little  because  of  the  great  distortions. 
Others  found  at  birth  sliow  somewhat  simplified  conditions.  I  had 
at  one  time  a  reconstruction  made  by  Dr.  F.  AL  Header  of  a  cystic 
kidney  found  in  a  newborn  infant  which  was  otherwise  much 
malformed,  with  cysts  of  the  liver  and  supernumery  digits.  In  this 
instance  the  kidneys  were  large,  soft  and  gelatinous,  containing 
small  cysts  and  were  of  such  size  that  they  had  to  be  removed  be- 
fore the  child  could  be  delivered.  It  seemed  possible  to  make  out 
cysts  connected  with  glomeruli  and  others  connected  \vith  the  con- 
ducting tubules. 

Since  that  time  I  have  seen  a  number  of  examples  of  another 
type  of  which  fusiform  cysts  were  found  in  the  pyramids  without 
any  evidence  of  obstruction  at  any  point.  This  condition  is  some- 
times seen  in  the  adult. 

Of  course  the  most  plausible  idea  of  the  origin  of  the  cystic 
kidney  is  that  the  two  i)ortions  of  tlie  tubules  which  ordinarily 
unite  are  ])re\ented  from  doing  s().  In  Dr.  Mount's  case,  how- 
ever, there  seems  to  be  a  different  ])oint  of  obstruction,  namely 
between  the  ureteral  anlage  and  that  of  ilic  tubules. 

Dr.  Moixt:  The  appearance  of  tlie  kidney  was  as  if  the 
lU't'ter  had  sto|»pc'd  at  the  pelxis  and  liad  not  gi\en  oil  secondary 
branches  to  unite  with  the  collecting  tubules. 
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The  sul)jcct  of  this  report  was  a  i)revionsly  heahhy,  hand- 
some, well-nourished  boy  of  three  years,  who  was  born  and  lived 
at  the  Nursery  and  Child's  liospital.  T  am  indebted  to  Dr.  I^'ree- 
man  for  the  clinical  history,  and  to  Dr.  Sawyer,  the  1  louse  Phy- 
sician, for  additional  notes. 

On  the  evening  of  April  29th,  the  child  had  gone  to  bed,  ap- 
parently in  perfect  health.  At  2  :t,o  in  the  morning  the  house  phy- 
sician was  called,  and  found  him  vomiting,  irritable  and  delirious, 
with  a  temperature  of  103°.  In  the  morning  he  was  again  sum- 
moned because  the  child  was  having  convulsions.  A  mustard  bath 
was  given,  after  w^hich  the  child  lay  in  an  a])athetic,  semi-con- 
scious state  until  its  death  at  12  o'clock,  nine  and  a  half  hours  after 
the  onset  of  the  symptoms.  It  was  slightly  cyanosed ;  the  respira- 
tion became  slow  and  gasping;  the  pulse  was  somewhat  rai)id, 
but  fairly  strong  until  a  short  time  l)efore  death,  when  it  failed 
to  respond  to  injections  of  ether  and  camphor. 

The  autopsy  was  made  the  following  morning.  The  body 
was  that  of  a  large,  very  well-nourished  child,  of  neither  pasty  nor 
obese  habitus.  There  were  a  few  scattered  purplish  petechial 
spots  over  the  trunk  and  extremities,  and  more  numerous  small 
bright  red  hemorhagic  blotches  in  the  visceral  and  parietal  peri- 
toneum, h^yes,  ears,  nose  and  teeth  were  normal.  The  thymus 
VA'as  large,  fleshy  and  lobulated,  and  weighed  19  gms.  The  heart 
seemed  relatively  large,  and  there  was  a  distinct  hypertrophy  of 
the  left  ventricle.  On  the  aortic  surface  of  the  anterior  mitral 
leaflet  were  a  few  atheromatous  patches,  and  the  aorta  above  the 
sinuses  seemed  slightly  thickened.  There  were  no  other  cardiac 
lesions  or  anomalies.  The  lungs,  aside  from  moderate  conges- 
tion and  (edema,  were  normal.  1die  liver  was  rather  opaque  and 
friable,  but  otherwise  unchanged.  The  spleen  was  slightly  en- 
larged, hrm,  dark  and  smooth  on  section.  The  follicles  were  very 
numerous,  of  moderate  size,  not  prominent  above  the  surface. 

There  was  an  excessive  lymphoid   hyperplasia  throughout. 
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Tonsils  and  lingnal  follicles  were  large.  In  the  small  gnt,  the  sol- 
itary follicles  and  the  Peyer's  plaqnes  were  exceedingly  conspicous 
as  was  the  lymphoid  tissne  of  the  appendix-  Aside  from  slight 
hyper^emia  of  some  of  the  Peyer's  placpies,  and  for  the  presence  of 
scattered  punctate  hemorrhages  in  the  mucosa  of  the  stomach  and 
small  intestine,  the  alimentary  tract  was  normal  throughout.  The 
intestinal  contents  consisted  of  loose  yellow  fecal  matter  with  a 
slight  admixture  of  mucus.  The  mesenteric  lymph-nodes  were 
extremely  large,  up  to  2  cm.  in  length.  Most  of  the  glands  were 
pale  and  firm,  a  few  showed  central  areas  of  hemorrhagic  soften- 
ing. The  kidneys  were  pale,  with  injected  blood  vessels.  The 
brain  was  large,  dry  and  congested.  The  ears  contained  no  exu- 
date. The  lesions  of  chief  interest  were  those  found  in  the  ad- 
renals. The  cellular  tissue  a1)()ut  the  glands  was  noticeably  oede- 
mat(nis.  The  adrenals  tliemselves  wxre  of  normal  size  and  shape, 
but  on  section,  both  glands  showed  a  difftise  hemorrhagic  infiltra- 
tion, and  were  of  a  uniform  dark  red  color.  The  demarcation  be- 
tween cortex  and  medulla  was,  howe\er.  still  obvious  in  certain 
pc^rtions.  1  here  had  been  no  extraxasation  into  the  stu'rounding 
cellular  tissue. 

The  microscopic  sections  show  that  the  difftise  hemorrhage 
into  both  glands  has  led  to  a  complete  destruction  of  the  meduUae. 
Only  a  few  scattered  chromaffin  cells  are  found,  and  for  the  most 
part,  the  medullary  area  is  occupied  by  a  closely-packed  blood 
mass  in  which  no  other  cellular  elements  are  present.  The  archi- 
tecture of  tile  cortex  is  better  i)reserved.  The  cai)illary  walls  are 
in  ]jlaces  still  recognizable.  i)etween  the  capillaries  and  sur- 
r"iiiidcd  by  red-cells,  lie  the  cortical  elements.  Many  of  the  cells 
Ltill  have  a  well-stained  nucleus  and  a  fringe  of  vacuolated  cyto- 
plasm. Others  show  ])ycnosis  and  e\en  fragmentation  of  the 
nucleus-  The  columnar  alignment  of  the  cells  in  a  few  places,  be- 
neath tlie  capstile  and  al)oiit  the  ceiilral  xein.  is  still  preserved. 

'ilie  ca])illaries  arc  most  often  collai)se<l ;  their  wall  seems 
somewhat  thickened.  Iml  llie  nuclei  of  the  endothelial  cells  are  not 
swollen.  In  some  of  the  cajjiharies  are  small  groups  of  polynu- 
clear  leucocytes,  in  others  hyaline  lliroinbi.     Some  of  the  larger 
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veins  contain  platelet  thrombi,  which  for  the  most  part  do  not 
cbstruct  the  lumnia  completely. 

The  hemorrhage  is  practically  limited  to  the  glands,  but  in 
c»nt.  ])lock,  there  is  found  a  small  rupture  through  the  capsule 
irto  the  adjacent  tissue. 

It  is  interesting  that  the  extra-cortical  adenomata,  several 
of  which  were  found  in  the  sections  examined,  are  entirely  free 
from  hemorrhage.  They  are  of  considerable  size,  and  their 
presence  in  an  uninjured  condition  might  perhaps  justify  one  in 
the  inference  that  an  insufficiency  of  cortical  tissue  was  not  the 
cause  of  death. 

The  nerves  and  sympathetic  ganglia  about  the  glands  appear 
normal.  There  is  an  abundant  exudation  of  fibrin  forming  a 
more  or  less  continuous  sheet  about  the  glands. 

The  histological  study  of  the  remaining  organs  showed  some 
features  which  deserve  mention.  The  centers  of  the  lymphoid 
follicles  in  the  spleen,  intestines  and  certain  lymph-glands  are 
composed  of  large  phagocytic  cells  filled  with  chromatin  frag- 
ments, apparently  derived  from  fragmented,  pycnotic  lymphoid 
cells.  The  lesion  resembles  that  described  by  Flexner  in  his  study 
of  lymplio-clytoxins,  and  is  a  familiar  one.  In  tlie  liver,  liow- 
ever,  an  interesting  observation  was  made.  The  liver  capillaries 
contain  numerous,  dark  staining  bodies,  varying  in  size  from  that 
of  a  liver-cell  nucleus  to  small  coccus-like  particles.  These  are 
urdoubtedly  free  nuclear  structures  in  various  stages  of  degener- 
ation. 1lie  larger  bodies  are  crescentic  in  shape;  the  chromatin 
is  condensed  against  the  nuclear  membrane,  the  central  portion 
being  pale.  How  is  the  presence  of  these  degenerating  nuclear 
particles  to  be  explained?  Obviously,  they  are  not  derived  from 
the  liver  elements  themselves,  since  the  hepatic  cells  and  the  cap- 
illary endothelium  show  no  degenerative  changes.  Possibly  they 
are  derived  from  the  fragmented  and  pycnotic  nuclei  which  are 
found  in  the  lymphoid  follicles  of  the  intestine  and  mesenteric 
glands,  and  which  ha\'e  been  swept  into  the  li\'er. 

In  the  myocardium,  there  were  found,  scattered  through  the 
Hiusculature,  small  collections  of  ])()lvnuclear  leucocytes.     A  dis- 
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tiiict  necrosis  of  the  muscle  fibers  in  these  areas  could  not  be 
made  out. 

The  kidneys  show  an  intense  deo-eneration  of  the  cells  of  the 
convoluted  tubules.  Some  of  the  cells  appear  to  have  undergone 
actual  necrosis;  all  of  them  are  granular,  swollen  and  stain  in- 
tensely with  eosin. 

The  cause  of  this  fulminating  illness  is  obscure  and  myster- 
ious. Cultures  made  from  the  spleen  on  plain  and  serum  agar 
remained  sterile  after  four  days,  and  we  have  no  basis  for  group- 
ing the  case  with  any  of  the  known  infections. 

The  numerous  cases  of  adrenal  hemorrhage  which  have  been 
reported  fall  into  several  groups.  One  of  these  groups  includes 
the  large  number  ni  cases  observed  in  still-born  or  new-born  in- 
fants, in  which  l)irth-trauma  or  manipulations  to  start  respira- 
tions may  be  regarded  as  initiating  the  hemorrhage.  The  great 
fragility  and  hyper^emia  of  the  inner  cortical  zone,  which  begins 
its  regressive  changes  at  this  period,  may  be  looked  upon  as  con- 
tributory. In  other  cases  of  this  group,  the  adrenal  hemorrhage 
may  be  part  of  a  general  hemorrhagic  infection  or  diathesis. 
Cases  of  this  sort  have  been  presented  to  the  S(KMety  at  various 
times  by  Prudden,  lIodeni)yl  and  Norris. 

The  cases  occuring  in  adult  \\\q  have  been  frequently  associ- 
ated with  tlu'ombosis  of  the  adrenal  veins,  or  of  the  inferior 
vena  cava;  trauma  during  abdominal  operations  is  also  an  oc- 
casional cause.  In  still  other  cases  of  so  called  a(h'enal  apoplexy, 
no  detinite  cause  can  be  discovered.  Large  blood  c}'sts  form- 
ing i)alable  tumors,  may  be  formed,  and  since  tlie  lesion  is  not 
always  bilateral,  recovery  after  o])eration  is  ])()ssible. 

There  is,  howexer,  a  grou])  of  cases,  closely  resembling  the 
one  here  reported  in  their  clinical  course  and  pathology,  in  which 
\^  ithout  ])re\ious  hislorv  of  infection  or  other  illness,  a  child 
suddenly  becomes  extremlx'  ill.  with  high  tem])eratnre,  xomiting. 
<liarrh(ea,  i)rostration  aiul  com  nlsions,  and  dies  within  one  or  two 
days-  Often  a  i)nr])nric  rash  of  greater  or  lesser  intensity  devel- 
ops. Cases  of  this  .sort  have  jjeen  reixnted  by  llatteii.'  Andrews,^ 
Vf>elker.''  Langmead.'  W'aterhonse''  and  <ttlu'is.     Tlu-  autopsy  re- 
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vcals  a  dilTusc  licin()rlia<;c  into  both  adrenals,  with  scallcrcd  hem- 
orrhages elsewhere.  Cultures  from  the  blood,  si)leen  and  frc)ni 
the  adrenals  themseKes,  when  these  have  been  made,  have  usu- 
ally been  sterile,  aUhou^h  i^iesman  has  reported  several  cases 
in  which  staphylococci  were  recovered  ])ost-mortem,  and  other 
pyogenic  bacteria  ha\e  occasional!}-  been  found.  In  the  majority 
of  cases,  the  etiology  is  obscure.  The  fact  that  similar  lesions  may 
be  produced  in  animals  by  the  injection  of  diphtheria-toxin  and 
other  poisons  of  bacterial  origin,  suggests  the  possibility  that 
these  cases,  in  spite  of  their  striking  clinical  and  pathological 
similarity,  are  not  necesarily  all  due  to  tlie  same  toxic  or  infec- 
tious agent. 

In  reviewing  the  history  of  these  cases,  moreover,  it  is  not 
easy  to  know  wdiich  symptoms  are  attributable  to  the  hypothetical 
intoxication  or  infection,  which  we  must  assume  to  be  the  cause 
cf  the  adrenal  hemorrhage,  and  which  to  the  destruction  of  the 
adrenals.  We  know  from  animal  experiments,  that  double  ex- 
tirpation is  regularly  followed  by  death,  the  fatal  outcome  being 
delayed  only  in  those  animals  such  as  rats,  in  which  there  is  an 
abundance  of  accessory  adrenal  tissue.  The  animals  die  with 
s)-m])toms  of  extreme  asthenia,  m^otor  weakness  and  subnormal 
temperature.  There  can  be  no  doubt  that  an  extensive  destruc- 
tion of  the  adrenals,  as  in  the  case  here  described,  is  amply  sufti- 
cient  to  cause  death.  Alaterna,''  however,  has  suggested  that  the 
symptoms  produced  are  rather  those  of  an  acute  adrenalian  in- 
toxication, than  an  acute  insufficiency,  believing  that  with  the 
hemorrhage,  a  toxic  amount  of  adrenalin,  or  of  the  physiological 
equivalent,  is  swept  into  tlie  circulation.  With  the  blood  serum 
from  a  fatal  case,  he  obtained  a  positive  Wilpian  reaction  and  a 
positive  frog's  eye  test.  Although  we  no  longer  consider  these 
tests  as  altogether  specific,  some  support  for  this  idea  is  found  in 
the  clinical  history  of  initial  delirium,  excitement,  vomiting  and 
convulsions,  sxniptoms  which  are  produced  in  animals  by  the  sub- 
cutaneous injection  of  toxic  doses  of  adrenalin.  The  preserva- 
tion of  a  strong  pulse  until  just  before  death  also  suggests  the 
presence  of  a  pressor  substance  in  the  blood. 

What  role  the  sudden  destruction  of  the  cortex  plays  in  the 
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production  of  the  symptoms,  is,  of  course,  entirely  problematical. 
The  presence  of  a  considerable  amount  of  uninjured  cortical 
tissue  in  the  form  of  extra-capsular,  adenomatous  masses,  did 
not  in  this  case,  suffice  to  ward  off  the  fatal  outcome- 
It  would  seem  that  a  careful  study  of  these  cases,  clinically 
and  bacteriologically,  would  be  of  great  interest.  Because  of  the 
uniformity  in  the  clinical  and  ])athological  findings,  it  does  not 
seem  improbable  that  we  are  dealing  with  a  specific  disease  of 
unknown  origin.  Moreoxer  a  careful  examination  with  modern 
clinical  and  laboratory  methods,  might  throw^  light  on  some  of  the 
many  problems  of  adrenal  physiology. 
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Discussion. 

Dr.  C  h^iJ-:Li):  Dr.  Pappenheimer's  case  is  ver}-  interesting. 
Adrenals  exactly  sinnlar  to  these  of  Dr.  Pappenheimer's  are  seen 
not  only  in  children  as  a  result  of  diphtheria,  but  are  a  constant 
finding  in  animals  d\-ing  from  a  lethal  dose  of  (li])hilieria  toxin. 
I  have  also  come  across  similar  lesions  in  ricin  poisoning.  In  one 
Ct..se  a  kid  injected  with  a  large  amount  of  diphtheria  toxin  and 
killed  four  hours  later  by  bleeding,  showed  a  tremendous  hem- 
orrhagic condition  of  the  right  adrenal,  the  toxin  being  injected  in 
the  right  hind  leg,  the  riglit  adrenal  l)eiiig  three  limes  as  large  as 
the  left.  .\n  esi)eciall\-  interesting  point  in  \)v.  Pappenheimer's 
case  is  that  lie  found  small  hemorrhages  in  the  stomach  and  in- 
testines, which  is  also  a  I'aiily  constant  condition  in  death  Irom 
diphtheria  to.xin  and  ricin  toxin. 

Dr.  .M.\(  (  Ai.i.rM  :  Two  ])ossibi1ities  suggest  tlienisebes  in 
this  case,  1  have  asked  Dr.  Pappcnhciinei-  whethei-  tin-  c'hild  may 
have    had    diphtheria,    becanse    sncli    hemorrhages    occnr    in    the 
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course  of  (lii)lulicria.  The  other  etiological  factc^r  which  \vc  saw 
illustrated  in  a  recent  case  is  the  mechanical  injury  to  the  adrenals. 
In  that  instance,  a  woman  who  had  heen  operated  on  for  an  um- 
bilical hernia  showed  an  extensive  hemorrhage  in  the  medulla  of 
the  adrenal. 


CARCINOMATOUS  CYST  OF  PANCREAS. 

J.    CARDXER    HOPKINS,     M.O. 

The  specimen  presented  w^as  obtained  at  autopsy  on  the  body 
of  a  man  aged  seventy-six  years.  His  past  history  was  negative. 
L'p  to  five  weeks  before  death  he  had  been  apparently  in  good 
health,  but  at  that  time  his  family  noticed  that  he  was  becoming 
jaundiced.  He  had  for  some  time  before  this  been  very  slowly 
losing  w'eight,  but  about  this  time  the  loss  of  weight  became  more 
rapid,  although  its  extent  was  unknowm.  On  admission  to  the 
hospital,  three  weeks  later,  he  was  intensely  jaundiced,  quite 
weak,  and  apathetic.  He  complained  of  an  indefinite  dragging 
sensation  in  the  region  of  the  stomach,  1)ut  presented  no  other 
symptoms.  On  examination  he  was  markedly  emaciated,  and 
there  was  slight  tenderness  in  the  right  hypochondrium.  The 
examination  was  otherwise  negative.  His  stools  were  acholic. 
His  blood  showed  a  moderate  anaemia  of  the  secondary  type. 
His  asthenia  became  more  marked  and  a  few^  days  before  death 
there  was  a  slight  rise  of  temperature  to  lOO  or  100.5°.  Three 
days  before  death  sugar  appeared  in  the  urine  for  the  first  time. 
The  clinical  diagnosis  w^as  carcinoma  of  the  head  of  the  pancreas 
or  of  the  gall-ducts-  At  autopsy  a  large  thin-walled  cyst,  about 
7  cm.  in  diameter  was  found  lying  posterior  to  the  descending 
portion  of  the  duodenum  to  the  right  of  the  head  01  the  pancreas. 
It  was  filled  with  chocolate  colored  turbid  fluid.  This  contained 
changed  blood  and  a  diastatic  ferment- 

The  cvst  wall  was  about  i  to  2  mm.  thick,  and  the  lining  was 
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smooth  except  at  the  point  where  it  was  attached  to  the  pancreas. 
Here  it  was  pnckered  and  raised  into  minnte  papilhe.  Between 
these  was  a  small  opening  through  wdiich  a  i)robe  could  be  passed 
for  some  distance  into  the  pancreas,  evidently  following  an  ac- 
cessory duct.  Idle  tissue  at  tliis  point  was  quite  firm,  but  there 
was  no  appreciable  tumor  mass,  ddie  pancreas  itself  was  almost 
completely  replaced  by  fat.  The  duct  of  Wirsung  was  dilated 
throughout  its  extent  to  a  diameter  of  about  3  mm.,  and  immedi- 
ately surrounding  it  were  some  grayish  patches  of  pancreatic  tis- 
sue. The  peripheral  portions  of  the  gland  were  entirely  replaced 
by  yellow  fat  in  wdiich  were  some  areas  of  fat  necrosis.  Although 
the  duct  was  dilated,  as  if  from  obstruction,  a  probe  could  be 
leadily  passed  through  the  papill?e  into  the  duodenum.  The  com- 
mon bile  duct  was  enormously  dilated  to  a  diameter  of  2  cm.,  as 
was  also  the  cystic  duct.  The  walls  w^ere  thin  and  of  a  deep 
green  color.  After  the  organs  had  been  removed  a  probe  was 
passed  readily  from  the  common  duct  into  the  duodenum  so  that 
the  obstruction  was  due  apparently  to  pressure  of  the  cyst,  which 
lay  directly  behind  the  papilla.  The  liver  was  deep  olive  green 
and  on  section  small  drops  of  pus  exuded  from  dilated  bile  ducts 
ir  various  portions  of  the  organ.  The  other  organs  showed  little 
of  note-  There  was  a  small  area  of  bronchopneumonia  which 
rr.ay  have  been  the  immediate  cause  of  death. 

On  section  through  the  cyst  wall  where  it  was  attached  to 
the  pancreas,  the  lining  consisted  of  from  two  to  six  layers  of 
Ui  tteiied  epithelial  cells  with  small  deeply  staining  nuclei.  Im- 
n  (diately  adjacent  to  this  was  a  mass  of  dense  fibrous  tissue, 
poor  in  nuclei,  in  which  there  were  no  remnants  of  pancreatic 
acini  but  numerous  islands  of  Langerhans.  Some  of  these  showed 
aieas  of  mucoid  degeneration,  but  the  remaining  cells  stained 
well  and  ai>peared  normal-  Scattered  through  the  fibrous  tissue 
were  small  groujjs  of  epithelial  cells,  rarely  more  than  six  to 
eight  in  a  group.  Many  of  these  cells  were  large  and  contained 
very  large  nuclei,  consisting  of  a  ring  of  densely  staining  chro- 
matin with  one  or  tw(j  nucleoli  in  the  center.  These  cells  were 
seen  to  live  in  the  sclerotic  walls  of  some  of  the  vessels.  Sections 
through  the  body  of  the  pancreas  showed  a  very  few  remaining 
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acini  of  glandular  cells  which  showed  little  evidence  of  post-mor- 
tern  digestion.  No  islands  of  Langerhans  were  found  in  this 
portion  of  the  gland.  The  epithelium  of  the  dilated  duct  of  Wir- 
sing  was  in  places  thrown  up  in  papilLx,  in  other  places  comple- 
tely desquamated.  In  sections  of  the  liver  the  cells  about  the 
smaller  bile  ducts  were  crowded  with  yellow  ])igment.  About  the 
Ic.rger  ducts  there  were  wide  areas  of  necrosis  and  in  the  necrotic 
aieas  there  were  masses  of  pus  cells. 

The  case  must  be  considered  either  as  a  carcinoma  develop- 
ing in  the  wall  of  a  benign  pancreatic  cyst,  or  as  due  to  compres- 
sion of  the  ducts  by  a  malignant  growth.  The  neoplasm  was  so 
very  small  in  extent  that  it  seemed  probable  that  it  was  secondary 
to  the  cyst  formation.  The  biliary  and  pancreatic  obstructions 
were  apparently  due  not  to  the  neoplasm  but  to  compression  of 
the  ducts  by  the  cyst. 

Discussion. 

Dr.  Evving:  A  moment's  glance  at  the  sections  in  this  case 
inclines  one  to  believe  that  the  process  is  a  carcinoma. 


THE  RELATION  OF  EXPERIMENTAL  ANAEMIA 
TO  PERNICIOUS  ANAEMIA. 

E.  E.  BUTTERFIELD^  M.D. 

Rockefeller  Institute  for  Medical  Research. 

I  think  most  of  us  are  agreed  on  one  point  at  least  in  ex- 
perimental medicine,  that  is,  that  the  results  of  animal  experi- 
mentation are  at  the  best  only  an  approximation  of  the  conditions 
encountered  in  human  pathology.  It  is,  therefore,  safe  to  state  in 
the  beginning  that  an  experimental  pernicious  anaemia  corres- 
ponding in  symptoms,  course,  and  pathological  anatomy  to  pro- 
gressive pernicious  anaemia  of  human  pathology  is  as  yet  far  from 
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realization,  ^^'llat,  then,  has  been  the  utihzahle  yield  of  the  laree 
amount  of  experimental  work  on  anaMnia,  which  has  accumulated 
uithin  the  last  30  years?  Let  us  take  up  this  work  ])riefly  in  its 
relation  to  some  of  the  problems  of  pernicious  anaemia. 

As  early  as  1890  it  was  known  that  erythroblasts  were  to  be 
found  in  the  spleen  of  guinea-pigs  and  cats  after  bleeding.  Shortly 
afterward  the  same  observation  was  made  in  the  toxic  anc-emias. 
The  significance  of  these  observations  was  first  brought  home  to 
■clinicians  and  pathologists  when  descriptions  of  myeloid  tissue 
ii\  the  spleen  and  liver  of  man  in  severe  anaemias  began  to  appear 
in  the   literature.      Numerous  valual)le  contributions  along  this 
line   in   Iniman   pathology   appeared   from    1900  on.      The  most 
comprehensive  was  that  of  Meyer  and  Ileineke,^  in  which  the 
great  similarity  between  the  mode  of  hc'ematogenesis  as  well  as 
between  the  types  of  blood-cells  in  the  fcetus  and  in  pernicious 
ana?mia  was  duly  em])hasized.     An  additional  analogv  was  estab- 
lished, the  existence  of  a  liigli  color-index  in   f(etal  ])lood."     At 
the  suggestion  of  Meyer  and  Ileineke,  Morris^  and  v.  Domarus* 
studied  the  an?emia  produced  in  rabbits  by  phenylhydrazin  deriv- 
atives and  obtained  severe  anaemias  of  long  duration,  which  had 
many  features  in  common  with  human  pernicious  anaemia.    These 
features  were  foci  of  myeloid  tissue  in  the  spleen  and  liver,  nor- 
moblasts, red  corpuscles  with  granular  basophilia,  and  occasional 
myelocytes   in   the   circulating   blood.      These    phenomena   were 
interpreted    simply    as   exidence   of   blood-regeneration.      Mora- 
witz  and  l>lumenthal,''  Itami,''  and   I\itz'   objected  to  this  inter- 
p.'*etation  on  the  gromid  that  they  found  essential  dilferences  be- 
tween the  toxic  and  ])ost-h<XMnorrhagic  ana'mias.      According  to 
them  the  animals  \\ith  toxic  ana'mia  regenerated  more  rapidly  and 
developed  more  const anll\-  extraniedullar\-  foci  of  niNcloid  tissue. 
Itami  beliexcd  that  ilir  cxi i"ani('(lullar\-  nueloid  tissue  was  not  a 
manifestation  of  simi)le  regeneration,  but  develoi)e(l  in  response 
tD  .some  more  definite  chemical  stimulus.      In  a  parallel  series  of 
experiments  on  i)ost-h.'emorrhagic  ana*mia,   in  whiih  one  set   of 
arimals  received  inject i<'>ns  of  laked  1)lo(^d  he  h»nnd  more  actix'e 
regeneration   in  that  set    and  came  to  the  conclusion  that  some 
constituent  of  the  disintegrated  red  corpuscles  furnished  the  nee- 
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essarv  stimulus  to  regeneration.  Serum  seemed  to  l)e  without 
•efi'ect.  Itami  expressed  doubt  as  to  whether  myelo-  and  ery- 
thropoesis  in  the  s])leen  would  ever  be  produced  by  repeated  blood- 
letting- alone.  By  alternately  bleeding  rabbits  to  the  point  of 
severe  auccmia  and  tlien  letting  them  recover,  Skornjakoff^  then 
proved  that  myeloid  foci  could  be  produced  constantly  in  the 
spleen,  less  frequently  in  the  liver;  normoblasts  in  large  numbers, 
red  corpuscles  with  granular  basophilia,  and  myelocytes  occurred 
at  times  in  the  circulating  blood-  The  only  remaining  difference 
then  between  the  post-hsemorrhagic  and  the  toxic  anaemias  would 
be  in  the  rapidity  and  constancy  with  which  these  characteristic 
changes  could  be  produced.  Most  recently  Milne*  has  shown 
that  even  this  difference  does  not  exist.  Repeated  small  bleed- 
ings in  rabbits  are  follow^ed  promptly  by  the  appearance  of  ery- 
throblasts  and  red  corpuscles  with  granular  basophilia.  Dr.  Milne 
has  also  produced  more  extensive  areas  of  myeloid  tissue  in  the 
liver  than  have  been  described  heretofore  in  any  of  the  experi- 
mental anaemias.  This  would  seem  to  restore  the  validity  of  the 
interpretation  first  advanced :  a  simple  regeneration  is  sufficient 
to  explain  the  picture  found  in  the  blood-forming  organs  in  per- 
nicious anaemia  and  in  the  experimental  anaemias. 

Quite  apart  in  scope  and  purpose  from  the  work  just  con- 
sidered there  is  another  group  of  experiments  on  toxic  anaemia, 
which  arose  from  observations  on  the  bothriocephalus  anaemia. 
It  will  be  remembered  that  after  Tallquist^  had  produced  anaemia 
experimentally  with  a  haemolytic  substance  obtained  from  the 
proglottids  of  Bothriocephalus  latus,  Faust  and  Tallquist^"  suc- 
ceeded in  isolating  and  identifying  the  haemolytic  agent  as  the 
cholesterin  ester  of  oleic  acid.  In  their  feeding  experiments  they 
found  that  this  substance  was  split  into  cholesterin  and  oleic  acid 
in  the  intestine  and  was  res()r1)e(l  in  the  chyle  as  oleic  acid  or 

*Unpul>lished  work,  to  appear  in  Journal  of  Ex{^cri)iiciifal  Medicine, 
Vol.  16,  p.  325.  I  am  very  much  indebted:!  to  Dr.  Milne  for  the  privilege  of 
■drawing  freely  on  his  unpublished  results  to-night.  This  work  rounds  out 
fairly  completely  the  picture  of  protracted  post-h?emorrhagic  anaemia  in  rab- 
bits and  establishes  more  clearly  than  any  previous  work  the  analogy  between 
this  condition  and  pernicious  anaemia  of  human  pathology. 
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Na-oleate.  The  chyle  became  strongly  hieniolytic.  The  presence 
of  such  a  high  percentage  of  free  acid  or  soap  in  the  chyle  resorp- 
tion of  oleic  acid  from  the  intestine  is  (juite  out  of  harmony  with 
the  prevalent  and  apparently  well  established  views  on  the  re- 
sorption of  fats.  This  discrepancy  has  not  yet  been  cleared  up. 
Recently  H.  ]\I.  Adler^^  has  studied  the  anaemia  produced  in  rab- 
bits by  olive  oil  and  oleic  acid  and  embodied  his  results  in  a  paper 
entitled  "experimental  pernicious  anaemia."  According  to  the 
descriptions,  however,  neither  the  blood  picture,  nor  the  course, 
nor  the  pathological  anatomy  resembles  pernicious  anaemia  any 
more  or  even  as  much  as  do  the  acute  anaemias  produced  by  the 
phenylhydrazin  derivatives-  On  the  whole,  therefore,  it  cannot 
be  said  that  the  experiments  with  substances  isolated  from  the 
Bothriocephalus  have  been  as  successful  in  imitating  the  blood- 
picture  and  pathological  anatomy  of  pernicious  aucemia  as  has 
been  the  experimental  work  on  post-haemorrhagic  anaemia. 

I  have  purposely  made  no  reference  to  a  high  color-index  in 
tlie  experimental  anaemias,  for,  it  seems  to  me  that  proof  is  lack- 
ing that  this  almost  pathognomonic  symptom  of  pernicious  anae- 
mia has  been  successfully  imitated  in  the  experimental  anaemias. 
On  looking  over  Talkjuist's  figures  one  finds  that  his  apparently 
high  indices  are  with  one  exception  due  solely  to  his  manner  of 
cidculation. 

Let  us  now  turn  to  some  more  general  features  of  severe 
anccmias.  In  1909  Boggs  and  Morris^-  called  attention  to  the  oc- 
currence of  Ii])cemia  in  the  ])ost-hcemorrhage  aUcCmia  of  rabbits. 
This  occured  (|uite  constantly  and  became  marked  when  the  red 
corpuscles  fell  below  2,000,000.  From  the  milky  serum  they 
isolated  2%  to  4%  of  an  oily  substance  wliich  nave  very  high 
figures  for  iodine  absorption  although  it  (hd  not  reduce  osmium 
tctroxide.  In  accordance  with  the  work  of  C'ohnstein  and  Alich- 
at  lis'"'  the  first  assum])tion  would  be  thai  the  organism  was  un- 
able to  oxidize  its  fat  on  account  of  the  re(hu'tion  in  the  number 
c«{  red  blood  cor])Uscles.  Il  will  be  recalled  that  Cohnslein  and 
Michaelis  showed  that  for  the  (lisai)pearance  of  chyle- fat  from 
the  scrum,  red  blood  coipnscles  oi-  lakc-(l  l)lo()(l  and  oxvgen  were 
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necessary.  Serum  alone  was  witliout  effect.  1  he  explanation  is^ 
somewhat  shaken  by  the  fact  that  in  the  toxic  anccmias  with  the 
same  reduction  in  the  number  of  red  blood  corpuscles  and  hccmo- 
globin  lii)ceniia  did  not  occur  (  Bo<^;^s  and  Morris).  This  may 
constitute  an  essential  difference  between  the  toxic  and  the  post- 
hicmorrhagic  anaemias. 

Idle  nitroi^en  metabolism  in  anaemia  has  long  been  a  subject 
for  discussion. ^^  It  was  claimed  at  first  tliat  there  w^as  a  daily  loss 
of  nitrogen  following  repeated  blood-letting.  This  seemed  to  be 
overthrown  when  Van  Noorden^''  found  a  marked  nitrogen  re- 
tention instead  of  a  deficit  in  pernicious  anaemia.  On  looking  over 
Van  Noorden's  cases  it  will  be  found  that  the  metabolism  was 
studied  during  periods  of  regeneration  and  it  is  therefore  to  be 
expected  that  the  nitrogen  balance  would  be  positive.  In  a  disease 
of  such  a  remittent  course  it  is  necessary  to  have  long  series  of 
determinations  carried  through  the  periods  of  blood  destruction  as 
Avell  as  regeneration.  In  fact  Rosenquest^^  found  great  irregu- 
larity in  the  nitrogen  balance  in  pernicious  anaemia,  although  a 
definite  relation  to  the  condition  of  the  blood  was  not  apparent. 
Although  metabolism  experiments  in  the  experimental  anaemias, 
toxic  and  post-haemorrhagic,  would  go  far  toward  clearing  up  the 
apparently  contradictory  views,  trustworthy  results  have  not  yet 
been  forthcoming.  Some  general  observations  have  been  made  in 
the  post-haemorrhagic  anaemias  wdiich  may  indicate  roughly  wdiat 
is  going  on.  In  the  first  week  of  the  anaemia  after  from  80  to  100 
ccm.  of  blood  have  been  withdrawn  there  is  regularly  loss  of 
weight  amounting  to  300-400  grams,  that  is  1/6  to  1/5  of  the 
initial  weight. ^^  When  the  bleedings  are  pushed  further  the  loss 
of  weight  continues  and  if  the  animals  are  killed  after  a  period  of 
protracted  sustained  anaemia  there  is  an  almost  complete  disap- 
pearance of  subcutaneous  and  abdominal  fat.-^'^  Associated  wdth 
this  there  is  fatty  change  and  haemosiderosis*  of  the  organs  with 

*It  is  difficult  to  conceive  vvh}-  such  marked  hcTinosiderosis  should  occur 
in  post-haiinorrhagic  anaemia.  ]\Iora\vit7.  assumed  that  the  newly  formed  red 
blood  corpuscles  were  less  resistant  than  the  normal  ones.  Direct  determina- 
tions, however,  have  shown  that  the  resistance  to  hypotonic  solutions  is  not 
diminished   (Milne). 
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central  necrosis  in  the  liver.  It  is  (juite  evident  that  there  is  a 
profound  disturbance  of  nutrition  in  a  sustained  post-haeiiiorr- 
hagic  anaemia.  On  the  other  hand,  if  the  animals  are  allowed  to 
recover  the  body  weight  rises  and  after  a  period  of  regeneraticMi 
may  surpass  the  initial  figure.  In  Skornjakoff's  experiments  on 
post-ha?morrhagic  aniemia  of  5  to  6  months  duration  with  alter- 
nating periods  of  severe  anremia  and  regeneration  the  body  weight 
of  the  animals  during  the  last  period  of  regeneration  was  about 
the  same  as  at  the  commencement  of  the  work.  Over  a  liter  of 
blood  was  withdrawn  in  one  of  these  experiments. 

In  summing  up :  The  one  fact  which  stands  out  clearly  as  a 
result  of  the  work  on  post-h?emQrhagic  anaemia  is  the  almost  com- 
plete analogy  between  this  condition  and  pernicious  anaemia  in 
the  changes  in  the  blood  and  blood-forming  organs.  This  denion- 
strates  that  these  changes  may  be  interpreted  with  reasonable 
certainty  as  phenomena  of  regeneration  ])ure  and  simple.  The 
prompt  appearance  of  red  blood  corpuscles  with  granular 
basophilia  following  withdrawal  of  a  few  ccm.  of  blood  proves 
conclusively  that  this  granulation  is  not  a  result  of  cytoplasmic 
degeneration  but  is  an  accompaniment  of  regeneration.  Con- 
cerning many  other  problems  intimately  connected  with  per- 
nicious anaemia,  for  example,  the  question  of  autochthonous 
formation  of  myeloid  tissue  in  the  spleen  and  liver,  the  genetic  re- 
lations between  the  different  types  of  blood  cells,  the  nitrogen 
balance  in  different  phases  of  severe  anaemia,  and  the  mechanism 
by  which  coni])ensation  fc^r  the  diminution  in  the  oxygen  carrying 
power  of  tlie  l)lo(j(l  is  effected,  the  experimental  work  has  as  yet 
yielded  no  une(jui\ocal  results.  In  fact  the  positive  knowledge 
which  we  possess  concerning  these  questions  is  still  almost  exclus- 
ively the  result  of  clinical,  pathological  anatomical,  and  embryo- 
logical  in\estigation. 
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Discussion. 

Dr.  Ewing  :  The  work  on  experimental  anaemia  has  doubt- 
less been  of  great  service  in  showing  what  features  of  the  disease 
in.  man  may  be  referable  to  hccmorrhage  and  some  other  forms 
of  blood  destruction  and  it  has  been  a  pleasure  to  listen  to  Dr. 
Butter  field's  able  summary  of  this  work.  I  agree  however  with 
Dr.  Wood  that  the  true  picture  of  progressive  anaemia  of  man  has 
not  been  produced  experimentally;  and  I  doubt  if  it  can  be. 

The  experimenters  have  used  chiefly  blood  letting  and  var- 
ious hemolytic  agents  to  produce  the  disease.  Yet  it  is  well  known 
that  pernicious  anaemia  in  man  rarely  follows  haemorrhage. 

The  human  being  can  tolerate  many  large  haemorrhages  and 
sn'all  bleedings  frequently  repeated  over  long  intervals  without 
developing  a  progressive  fatal  anaemia.  Likewise  there  is  no  ade- 
quate evidence  to  show^  that  any  poison  is  essentially  concerned  in 
tl;e  genesis  of  cryptogenic  pernicious  anaemia.  The  etiology  is 
quite  complex  but  one  important  factor  which  the  experimenters 
overlook  is  tlie  congenital  tissue  predisposition  which  renders 
certain  rather  rare  human  beings  susceptible  to  the  disease. 

It  has  never  appeared  certain  that  the  experimenial  animals 
possess  this  peculiar  susceptibility.  I  have  long  felt  that  the  essen- 
tial features  of  Biermer's  anaemia  is  its  progressive  fatal  tendency 
and  that  the  tendency  depends  upon  the  establishment  of  an  ab- 
normal type  of  1)1()()(1  j)roducli()n  in  llie  l)()ne  marrow.  The  mys- 
terious factor  in  this  change  has,  1  tliink,  not  been  revealed  by  the 
experimental  studies. 
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•Dr.  F.  C  Wood  said  that  Dr.  Butterfiekrs  discussion  was 
very  interesting.  The  experimental  animal  usually  chosen  was 
rather  unsatisfactory  for  such  work.  iVbout  1898  or  1899  he  had 
done  some  work  on  the  experimental  production  of  so-called  per- 
nicious anaemia  l)y  the  injection  of  pyrodin,  phenyl-hydrazin,  etc., 
using  the  rabbit,  l)ut  after  a  considerable  series  of  experiments  had 
given  up  the  attempt  to  produce  a  true  pernicious  anaemia.  Several 
writers  had  ])ublished  statements  that  by  these  substances  they 
had  produced  pernicious  an?emia,  but  Dr.  Wood  had  never  been 
convinced  from  their  reports  that  the  type  of  an?emia  produced 
was  the  form  which  we  call  pernicious  anaemia.  It  should  also  be 
remembered  that  the  true  Biermer  aucemia  is  a  very  different  type 
from  the  auccmias  produced  by  hemolytic  agents  in  human  beings. 

Dr.  Butterfield  :  It  would  seem  that  different  animals  re- 
generate much  more  rai)i(lly  and  completely  than  others.  In  dogs, 
for  instance,  it  is  quite  difficult  to  produce  a  severe  anaemia,  even 
after  repeated  withdrawal  of  large  quantities  of  blood. 

As  to  whether  pernicious  anjemia  is  to  be  interpreted  as  a 
manifestation  of  (lefecti\e  hccmatogenesis  or  rather  as  a  disease 
characterized  by  alternating  periods  of  hcxmolysis  and  regenera- 
tion, it  seems  to  me  that  there  is  no  absolute  proof  of  either  view. 
The  strongest  argument  in  favor  of  the  interpretation  as  a  hsemo- 
lytic-regenerative  ])rocess  is  the  fact,  that  it  is  possible  to  imitate 
roughly  in  aihmals  tlie  essential  pathological  anatomical  features 
of  pernicious  anaemia  l)y  chemicals  which  cause  h?emolysis  and  by 
repeated  blood-letting.  The  fact  tliat  the  t\])e  of  h;ematogenesis  in 
])ernicious  an.'emia  differs  (|uanlitati\cl\-.  it  is  true,  but  not  (|ualita- 
tnely  from  normal  post-f(Etal  h.'cmatogensis  and  the  similarity  be- 
tween the  l)lood-forming  organs  of  the  fcetns  and  tlie  same  organs 
in  ])ernicious  ana-mia  ma\-  be  and  ha\e  liotli  1)een  used  in  support 
of  eith-er  xicw  .  The  occurrence  of  marked  ha-niosiderosis  in  ])cr- 
nicious  ana-mia  points  strongl)-  to  a  ])riniar\'  ha-molysis,  especially 
when  correlaterl  with  ihe  bolhri<)cei)halns  ana'Uiia.  lUit  it  is  ex- 
actly iiere  tlial  the  stud\-  of  exi)eriniental  anainias  warns  us 
against  drawing  hastil\'  tlic  ob\i(»ns  conchision,  toi',  as  ah'eady 
mentioned,  intense  ha-mosidc-rosis  (Kcnrs  frc'(|nently  in  experi- 
mental ])ost-ha-inorrhagic  ananiia  accoin])anie(l  with  regeneration. 
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When  nitric  acid  acts  upon  certain  metals,  such  as  copper, 
silver,  cadmium,  etc.,  a  gas  is  given  off  which  is  composed  chiefly 
of  nitrogen  dioxide  (NO).  When  this  comes  into  contact  with 
the  air  it  absorbs  oxygen  with  the  production  of  nitrogen  tetroxide 
(NO2))  which  is  easily  visible  because  of  its  brownish  color.  Ilie 
same  reaction  as  regards  the  end  products  occurs  when  nitric  acid 
acts  on  organic  material.  While  the  inhalation  of  small  quan- 
tities of  these  gases  causes  no  serious  discomfort,  if  the  mixture 
is  concentrated  or  if  it  is  inhaled  for  a  sufBcient  time,  serious  and 
even  fatal  results  occur.  Strange  to  say,  however,  although  there 
are  on  record  over  250  deaths  from  the  inhalation  of  these  fumes, 
and  many  more  cases  must  be  unpublished,  yet  there  are  only  a 
very  few  reports  of  autopsies,  and  still  fewer  of  the  careful  micro- 
scopical study  of  the  tissues.  It  may  not  be  without  interest, 
therefore,  to  show  the  lesions  in  the  lung  of  a  patient  dying  of  this 
poison  and  also  the  alterations  produced  in  the  lungs  of  dogs  by 
the  inhalation  of  nitrogen  tetroxide. 

The  clinical  history  of  the  patient  was  obscure,  but  the  facts 
obtained  were  as  follows :  He  inhaled  the  fumes  from  a  vessel 
containing  large  quantities  of  nitric  acid  and  what  was  probably 
a  cadmium  siher  alloy.  The  patient  felt  a  sensation  of  choking 
and  ran  to  the  open  air;  a  few  moments  later  he  vomited,  and 
then  felt  much  better,  ate  a  heavy  dinner,  and  was  free  from 
symptoms  until  about  six  hours  after  the  accident,  when  he  was 
seized  with  intense  dyspna^a  and  collapsed.  He  was  taken  to  the 
hospital  and  died  seven  days  after  the  inhalation.  The  symptoms 
were  chiefly  a  most  intense  dyscena,  and  pain  in  the  throat  and 
chest ;  occasionally  there  was  a  moderate  amount  of  coughing  but 
this  was  not  a  prominent  symptom.  Physical  examination  showed 
an  irregular  consolidation  at  the  bases  of  both  lungs  posteriorly. 
rXiring  his  stay  in  the  hospital  his  temperature  ran  from  100  to 
102;  respirations  from  44  to  60;  pulse  from   100  to  140.     Me- 
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themoglobin  could  not  be  demonstrated  in  the  blood.  At  autopsy 
the  chief  lesions  were  a  moderately  dense  lobular  pneumonia  in 
the  lower  and  posterior  portions  of  the  lungs  on  both  sides  and 
an  irregular  cavity  containing  clear  llnid  and  with  sharply  de- 
fined walls  in  tlie  cor])us  striatum  on  each  side  of  the  brain. 
^Microscopical  examination  of  the  brain  lesion  showed  that  the 
appearance  was  probably  due  to  an  artefact,  produced  by  pressure 
of  the  embalming  fluid,  as  the  walls  of  the  cavity  were  perfectly 
sliarp  with  unaltered  nerve  cells  and  fibers  up  to  the  edge.  The 
lesion  in  the  lung  was  most  interesting.  It  assumed  the  general 
type  of  a  lobular  pneumonia  with  very  marked  emphysema  be- 
tween the  consolidated  areas.  The  lesion  was,  however,  very  ir- 
regular in  type.  The  alveoli  in  some  places  were  filled  with  blood 
corpuscles,  in  others  with  a  fibrinous  meshwork,  in  others  with 
large  phagocytic  cells  containing  much  blood  pigment,  in  others 
whh  masses  of  desquamated  alveolar  ei)ithelium,  and  finally  in  a 
few  there  were  plugs  of  regenerating  epithelium.  Portions  of  the 
lung  had  completely  collapsed  and  th.e  alveolar  walls  had  under- 
gone cnnsidearble  thickening  so  that  the  lung  was  carneous.  No 
bacteria  could  be  found  by  staining. 

11ie  picture  was  so  peculiar  that  a  large  series  of  experiments 
were  carried  out  on  animals  to  determine  whether  it  was  possible 
to  imitate  this  lesion.  This  was  found  to  be  perfectly  practicable 
in  dogs.  The  lesions  ])ro(luced  by  the  inhalation  of  vapors  from  a 
vessel  containing  nitric  acid  and  copper  were  extremely  severe  in 
animals,  and  it  was  .somewhat  difficult  to  regulate  the  dose  so  as 
not  tr)  cau.se  death  within  a  few  minutes  from  an  acute  oederfta. 
Those  animals  which  breathed  a  very  dilute  mixture  or  had  only 
a  single  deep  breath  of  the  concentrated  gas,  survived,  and  often 
recovered  eiitirel}-.  I'^r  two  oi-  three  days  tlie  animals  suffered  a 
good  deal  of  dysj)n(ea  w  ith  fre(|nent  coughing  u])  of  frothy  mucus. 
After  four  or  five  days  the  animals  usually  improxed,  though  some 
remained  feeble  and  sick  for  some  tunc  longer.  Microscopical 
examination  <>f  tlu-  lungs  at  different  stages  showed  alter  twenty- 
four  hours  an  acute  exudative  inllammation  with  much  blood  and 
serum.  Later  the  ah'eolar  epithelium  began  to  rt'generate;  the  ends 
of  the  finer  bronchi  were  ofti-n  ])higgcd  with  C(tniiccli\c'  tissue  or 
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cells,  llic  appearance  w  hich  lias  been  called  by  Fraenkel  ''bronchio- 
litis obliterans." 

In  every  way,  then,  the  animal  lesions  were  practically  identi- 
cal with  those  seen  in  man,  if  we  allow  for  the  sli^^htly  different 
structure  and  position  of  the  doi^  and  the  human  lung.  Lantern 
demonstration  followed. 

Discussion . 

Dr.  Ewing:  I  have  had  opportunity  to  study  the  lungs  in 
this  case  and  found  them  highly  interesting.  The  main  feature 
was,  as  Dr.  Wood  describes,  a  remarkable  desquamation  of  alveo- 
lar epithelium. 

There  were  thrombi  in  many  small  vessels,  and  in  many  areas 
there  were  many  heavily  pigmented  cells,  such  as  are  seen  in  the 
lungs  of  heart  disease.  Finally,  there  was,  in  my  sections,  quite  a 
definite  interstitial  productive  pneumonia.  The  characteristic 
lesions  of  the  so-called  bronchiolitis  fibrosa  obliterans,  were  miss- 
ing. The  epithelium  of  the  larger  bronchi  was  intact.  It  was  diffi- 
cult to  reach  a  conclusion  regarding  the  origin  of  the  lesion  and 
still  more  difficult  to  determine  the  exact  cause  of  death.  In  this 
task  the  clinical  history  was  not  made  available  to  me,  but  it  was 
stated  that  the  patient  was  in  an  advanced  stage  of  chronic  alco- 
holism. I  would  like  to  ask  Dr.  Wood  if  he  observed  in  the  lungs, 
of  his  experimental  animals  the  definite  production  of  connective 
tissue  and  the  collections  of  pigmented  cells. 

The  general  details  of  his  experiments  are  also  important^ 
the  method  used  in  ])reparing  the  acid  fumes,  h(nv  close  to  the 
container  the  animals'  nostrils  were  held,  and  how  c(^ncentrated 
were  the  fumes.  I  performed  some  tentative  experiments  to  de- 
termine the  effects  of  inhalation  of  acid  fumes  on  conscious  ani- 
mals, mostly  guinea-pigs.  I  failed  to  produce  any  marked  disturb- 
ance in  guinea-pigs  exposed  to  fumes  of  hydrochloric  acid  or  nit- 
ric acid,  under  conditions  reasonably  simulating  those  to  which  the 
patient  was  said  to  have  been  subjected.  I  did  not  anesthetize  the 
animals,  Init  the  fumes  were  so  strong  that  tear  fluid  was  instantly 
converted  into  foam  and  the  animals  strueoled  and  snorted  vis:- 
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-oroiisly.  On  removal  from  the  fumes,  the  animals  promptly  re- 
<:overed  and  remained  well. 

Dr.  Philips:  This  subject  of  nitric  oxide  poisoning  is  very 
interesting".  I  think  in  our  service  here  in  New  York  we  rarely 
ever  see  these  cases.  Dr.  Hudson,  who  has  had  an  opportunity  to 
see  more  of  these  cases  clinically  than  anyone  in  this  country,  is 
here  to-night,  and  I  would  like  vou  to  hear  what  he  has  to  say. 

Dr.  \\\  G.  Hudson:  Dr.  Hudson  of  the  Dupont  Powder 
Co.  related  some  experiments  which  he  had  made  with  acid  fumes. 
Kis  conclusions  based  upon  his  experiments  were  as  follows: 

I.  Injurious  effects  are  due  to  the  direct  action  of  the  fumes 
upon  the  lung  tissues  and  not  to  changes  brought  about  by  absorp- 
tion into  the  blood. 

n.  After  a  latent  period  of  several  hours  there  develops  reg- 
ularly, when  the  experimental  conditions  are  properly  arranged,  an 
acute  and  usually  fatal  pulmonary  oedema.  Several  animals  which 
recovered  later  developed  pneumonia. 

HI.  Xo  marked  changes  were  found  in  the  blood  picture  or 
in  the  coagulation  time. 

Dr.  Butterfield:  H  I  understood  correctly,  the  fumes  of 
nitrogen  tetroxide  were  really  inhaled  in  these  experiments,  for, 
-of  course,  nitric  oxide  cannot  exist  as  such  in  the  presence  of  oxy- 
gen. In  the  presence  of  water  HNO3  and  HNO2  would  be  formed 
from  the  XO2  gas.  One  would,  therefore,  expect  to  find  chiefly 
tliC  combined  action  of  acid  (hydrogen-ions)  and  nitrite.  The 
lesions  in  the  lungs  of  the  animals  ai)pear  to  be  referable  chiefly 
to  the  f(n-mer.  If  nitrite  formation  occurs  one  would  expect  a 
mcst  characteristic  change  in  the  blood,  that  is  the  conversion  of 
oxyh?emoglol>in  into  nictlia-moglobin.  In  fact  one  of  the  most 
<:on\'enient  methods  of  i)rc])aring  ineth,'eni()gl()l)in  is  to  pass  nitric 
oxide  into  the  blo(Kl  in  ilie  i)resence  of  oxygen. 
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A  CASI-:  OF  FOREIGN  BODY  JX  Till-:  lll-:AkT. 

C.   H.  BAILEY,  M.D. 

The  organs  exhiljilcd  were  removed  at  autopsy  from  a  patient 
who  on  enterin<4-  St.  Luke's  Hospital  gave  a  history  of  having  been 
on  a  spree  of  fixe  days'  (ku*ation.  Immediately  following  his  dis- 
sipation he  was  seized  with  nausea  and  vomiting,  and  for  five 
days  all  food  taken  was  immediately  expelled.  He  entered  the 
hospital  complaining  of  fever  and  muscular  pains ;  the  vomiting 
had  ceased.  His  temperature  ran  an  irregular  course,  ranging 
from  I02  to  106.  The  white  blood  cell  count  rose  from  22,000 
on  entrance  to  34,000  two  days  later,  with  85  per  cent,  polynu- 
clears.  A  blood  culture  taken  during  his  second  day  in  the  hospi- 
tal showed  Streptococcus  vividans  and  Bacillus  coli  couiuiuuis. 
The  patient  grew  gradually  worse,  and  died  four  days  after 
entrance. 

At  autopsy  the  pericardium  was  found  to  contain  75  c.c.  of 
uiiclotted  blood.  Protruding  1.5  cm.  from  the  posterior  tip  of 
the  right  auricle  was  the  end  of  an  ordinary  wooden  toothpick. 
I'he  other  end  could  be  felt  within  the  auricle  pressing  against  its 
anterior  wall  at  the  right  auricular  appendage.  The  w^all  of  the 
pericardium  wdiere  it  was  in  contact  with  the  protruding  end  of 
the  toothpick  was  abraded  but  not  pierced. 

On  the  posterior  w^all  of  the  duodenum,  14  cm.  below  the 
pylorus,  at  the  point  where  it  lay  directly  over  the  inferior  vena 
cava,  was  an  ulcerated  area,  0.5  cm.  in  diameter.  At  the  base  of 
this  ulceration  there  was  a  sinus,  1.5  cm.  in  length,  leading  back- 
ward and  upward  directly  into  the  inferior  vena  cava.  The  an- 
terior wall  of  the  vessel  in  this  region  presented  a  rough  eroded 
surface  for  about  5.5  cm.  lengthwise  of  the  vessel.  The  venous 
end  of  the  sinus  was  closed  by  a  small  clot. 

Nineteen  cases  in  which  foreign  bodies  were  found  in  the 
heart  have  been  reported  in  the  literature,  omitting  the  large 
number  in  which  entrance  to  the  heart  was  gained  directly  through 
tlie  chest  wall.  Several  of  these  cases  gave  a  history  of  having 
swallowed  the  foreign  body,  but  in  none  of  them  was  a  lesion 
demonstrated  between  the  digestive  tract  and  the  venous  system. 
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The  present  case  appears  to  be  unique  in  the  demonstration  of 
such  a  lesion. 

The  case  wiU  be  reported  in  full  elsewhere. 

Discussion. 

Dr.  L'ield:  In  considering  this  case  I  think  that  particular 
interest  lies  in  the  fact  that  cultures  of  streptococcus  viridans  and 
I*).  Coli  communis  were  found  in  the  blood,  as  indicating  the 
possible  portal  of  entry  for  the  viridans  infection. 

Dr.  Bailey  said  tliat  colonies  of  Strcpfococciis  z'iridcvis  were 
very  numerous  on  the  plates.  Those  of  Colon  bacillus  were  less 
numerous  and  it  was  feared  that  the  latter  might  be  a  contamina- 
tion. The  autopsy  findings,  however,  seemed  to  justify  their 
presence  in  the  cultures. 


A  COMPARATIX'h:  STUDY  OF  THE  WASSFRMAX  AXD 
WKIL  RKACTIOXS  IX  SYPHILIS. 

CYRUS   W.    FIELD,    M.I). 

In  1906  in  the  Journal  of  Infectious  Diseases,  Weil  des- 
cribed the  occurrence  of  an  increase  in  the  resistence  of  red  cells 
to  cobra  venom  lysin  in  ])atients  suffering  from  syphilis.  A  little 
later  Schwartz  reported  on  600  cases  in  which  lie  compared  the 
Wassermaini  and  llie  Weil  reactions.  This  year  Slone,  of  Tol- 
edo, rc-])orted  anotlier  sci'ies ;  and  Kuschncoll  t  rom  Wasser- 
rriann's  laborator\-  has  also  reported  a  series. 

Last  sjjring  we  began  a  routine  Weil  test  along  with  our 
routine  Was.sermann.  '  W'c  found  that  the  Weil  reaction  was 
positive  in  76%  of  jjriniai')  syphihs,  in  75%  of  secondarw  in  73% 
of  tertiary  and  40%  in  (|nc'^ti<>nable  and  negative  cases  and  50% 
i!i  cases  suffering  from  tunioi.s.  wheicas  the  W  assennaini  re- 
action in  the  same  series  showed  70%  ])ositi\e  in  )Mimai-y  sy])hilis, 
87%  secondary,  J^%  tertiar\-  and  ^^o^r    in  the  (juestioiiables  and 
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negatives.  These  figures  are  almost  alike  except  that  the  Was- 
serniann  reaction  gives  a  higher  percentage  in  the  secondary 
cases. 

It  was  found  that  there  were  a  few  cases  in  which  we  ob- 
tained a  positive  Weil  reaction  in  which  there  was  absolutely  no 
suggestion  of  syphilis  or  malignancy  and  we  determined  to  run 
a  series  on  absolutely  normal  individuals  and  so  obtained  the 
blood  from  eighteen  of  the  internes  of  Bellevue  Hospital  for  the 
Weil  test.  In  sixteen  of  these  cases  enough  was  obtained  to  con- 
trol it  with  the  Wassermann.  All  sixteen  were  negative  with 
the  Wassermann.  The  two  on  whom  there  was  no  XVassermann 
test  were  both  negative  with  the  Weil  reaction.  In  the  other 
sixteen  cases  the  Weil  reaction  was  strongly  positive  in  one,  and 
a  doubtful  positive  in  two,  negative  in  all  the  rest.  None  of 
these  three  individuals  have  any  history,  signs  or  symptoms  which 
would  indicate  a  specific  lesion  in  either  their  personal  or  family 
history. 

From  our  work  wnth  the  Weil  reaction  it  would  seem  to  be 
of  value  in  knowm  cases  of  syphilis  undergoing  treatment  and 
possibly  where  the  Wassermann  reaction  could  not  be  readily 
undertaken.  The  test  itself  is  of  very  great  theoretical  interest 
as  it  shows  that  there  is  a  distinct  difference  in  the  chemical  con- 
stitution of  the  erythrocytes  in  normal  individuals  and  in  those 
suffering  from  syphilis  and  new  growth.  I  do  not  think  that  one 
strong  positive  in  eighteen  is  a  fair  number  of  positives  from  non- 
syphilitic  individuals  as  it  will  give  a  high  percentage,  which 
would  not  be  found  if  the  number  of  cases  were  greater,  though 
I  do  tiiink  that  it  will  be  found  that  the  Weil  test  will  give  a 
larger  proportion  of  positive  results  in  non-luetic  conditions  than 
does  the  Wassermann. 

Discussion. 

Dr.  Weil:  I  feel  that  Dr.  Field  has  been  rather  too  kindly 
in  his  treatment  of  me.  He  states  that  the  col)ra  venom  test  was 
positive  in  three  out  of  eighteen  cases,  which  makes  the  percent- 
age of  error  i6%.     If  it  is  present  in  i6%  of  other  conditions, 
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then  it  sIkhiIcI  not  l)c  used  as  a  diagnostie  test  under  any  con- 
ditions. 1  did  not  myself  describe  the  resistance  of  cobra  as 
diagnostic  of  syi)hihs,  1)ut  as  a  very  frequent  accompaniment  of 
syphihs.  One  may  say  tliat  auc^mia  is  very  characteristic  of  late 
CcUicer.  and  still  not  maintain  it  to  be  a  diagnostic  sign.  In  fact, 
in  my  original  paper.  I  described  two  "positive''  reactions  in 
individuals  in  whom  it  was  gratuitous  to  suspect  syphilis.  Never- 
theless, I  believe  such  incidents  to  be  rare  exceptions  to  the  rule 
that  non-luetics  do  not  react.  Since  my  article  was  published  in 
the  Journal  of  Lifcctioiis  Diseases,  it  has  been  taken  up  by  sev- 
eral others  who  har'e  attempted  to  show  that  it  is  almost  diagnos- 
tic of  syphilis,  in  the  sense  that  it  occurs  in  no  other  conditions. 
Until  Dr.  Field  threw  this  bomb,  I  must  say  that  I  had  been  quite 
convinced  by  the  evidence  hitherto  advanced. 

Schwarz  (Xew  York  Medical  Journal,  1906,  Jan.  6),  gives 
a  record  of  seventy-five  cases  of  non-lues  tested  by  the  Weil 
reaction  in  which  there  was  no  positive  reaction. 

Stone,  of  Toledo  (Arch.  Int.  Med.,  July,  1912),  gives  a 
record  of  forty-three  non-luetic  cases  tested,  in  which  there  was 
only  one  positive  reaction. 

Ku.schakoff  (Ztschrft.  jr.  Inununitalsforsch,  XII,  5,  1912), 
who  publishes  from  Wassermann's  own  laboratory,  gives  a  record 
of  from  eighty  to  one  hundred  cases  tested  with  both  Weil  and 
Wassermann  reactions  in  which  he  showed  that  the  resistance  of 
sixty-seven  undoubted  luetic  cases  gave  15%  more  positives  with 
the  cobra  venom  test  than  did  the  Wassermann.  In  twenty-one 
controls  he  found  one  i)ositive  to  cobra. 

All  of  this  evidence  added  together  gives  a  record  of  one 
hundred  and  fortv-nine  cases  in  wliicli  lues  liad  l)een  excluded  in 
which  there  were  only  two  ])Ositive  reactions.  This  result  com- 
pares not  unfavorably  with  the  Wassermann.  and  is  borne  out 
bv  the  further  analysis  of  alxnit  five  hundred  cases,  with  the  de- 
tails of  which  I  will  not  burden  you.  gi\"ing  in  all  about  1.5%  ot 
error. 

In  summing  uj).  i  should  say,  as  iu  my  original  i)aper,  that 
the  cobra  test  does  n<»t  at  i)resent  compete  with  the  Wassermann 
as  a  reactive  test.  Cancer  cases  should  be  always  cxtlnded,  as  they 
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may  give  a  positive  reaction  due  to  a  general  resistance,  not  to  a 
specific  one,  as  after  injections  of  phenyl-hydrazine.  In  treated 
cases,  old  latent  cases,  and  scarlets,  the  reaction  may  complement 
the  Wassermann. 

From  a  theoretical  standpoint,  as  a  bio-chemical  reaction,  the 
resistance  to  cobra  seems  to  me  to  be  of  great  interest.  It  is  not 
specific,  in  the  sense  of  antibody  antigen  reactions  and  could 
hardly  be  expected,  therefore,  to  be  absolutely  diagnostic,  like  a 
Widal.  But  then,  it  is  also  true  that  the  Wassermann  reaction  is 
not  specific ;  it  does  not  work  with  cultures  of  spirochetes,  but 
does  with  ox  hearts. 

Discussion. 

Dr.  Field  :  I  have  already  said  that  the  percentage  based  on 
the  eighteen  cases  obtained  from  the  Bellevue  Hospital  staff  was 
not  a  fair  figure.  We  also  notice  that  Dr.  Weil's  statistics  are  the 
lowest,  the  next  highest  are  those  of  Schwarz,  and  then  Stone, 
which  shows  that  the  tendency  has  been  to  raise  the  percentage  of 
the  positive  Weil  reactions  and  establish  it  as  a  diagnostic  re- 
action. Kuschucoff's  one  positive  case  among  his  control 
was  a  case  of  tuberculosis  with  no  history  or  sign  of  lues. 
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A  STUDY  OF  THE  .AIALPIGHAN  BODIES  IN  A  CASE 
OF  SUB-AC  UTi:  UrLO.MERULO-NEPHRITIS. 

SAM  TEL  CT.ARK  HARVEY,   M.D. 

i^From   the  Dcpartiiiciit  of  Pathology,  College  of  Physicians  and  SurgcouSy 
Colunibia  U\iiiz'crsity,  .Vrz^.'  ]\)rk.) 

The  histological  details  of  glomerulitis*  and  their  bearing 
on  its  mode  of  production  have  been  the  subject  of  much  careful 
investigation  and  of  a  voluminous  discussion  extending  over 
considerable  time.  There  is  yet  lacking,  however,  any  concord- 
ance of  opinion  and  much  may  be  accomplished  by  the  consider- 
ation of  the  finer  details  in  appropriate  though  isolated  cases  and 
their  correlation  with  what  is  already  known.  It  is  in  the  hope 
of  being  of  some  assistance  in  this  respect  that  this  paper  is 
written. 

It  is  necessary  to  review  briefly  the  literature  bearing  upon 
glomerulitis  in  order  better  to  appreciate  the  important  points  to 
be  observed  in  the  description  of  the  case  reported.  For  a  more 
complete  consideration  one  is  referred  to  articles  by  Lohlein,^ 
Reichel"  and  Herxheimer.^ 

Changes  in  the  glomeruli  in  ne])hritis  had  been  previously 
described  by  \^irchow.  Beer,  Johnson,  b^orster,  Frerichs  and 
others,  but  to  Klebs^  belongs  the  credit  for  the  first  careful  his- 
tological study  used  as  the  basis  for  an  explanation  as  to  the  mode 
of  production  of  the  lesion.  The  essentials  of  his  description 
are  a  swelling  of  tlie  glomeruli,  an  increase  in  tlic  number  of  cells 
Iving  within  them  and  a  lack  of  blood  in  the  capillaries  of  the 
tuft,  brom  tiiis  ])icturL'  he  reasoned  a  ])roliferation  of  connec- 
tive tissue  cells  which  are  assumed  to  be  i)resent  normally  in  small 
numbers  between  the  \essel  loops.  This  resuhs  in  compression  of 
tlic  capillaries  so  tliat   they   no  longer  ])c'rmit   the  How  of  l)l(X)d 

♦The  term  "KUjnierulitis"  as  first  apijliid  l)y  Cornil  and  liraull'  to  in- 
flammatory clian^t-s  in  the  MalpiKlii-'in  bodies  is  iiiisleadiiif^j,  as  has  been 
pointed  out  by  Herring.*  I'"r<>ni  the  standpoint  of  (brivalion  it  does  not  in- 
clude the  capsular  and  |)eriiai)sidar  lesions.  However,  as  it  has  come  to 
signify  all  the  cliange.s  seen  in  and  alx)ut  the'  Kl'»nurnlns,  and  as  we  have  no 
better  term,  it  is  used  with  this  meaning  here. 


GLOMEKULO-N'Kl'l  IRITIS.  155 

tlirough  the  glomeruli.  He  also  observed  a  slow  proliferation 
and  degeneration  of  the  capsular  epithelium  hut  regarded  this  as 
O]'  secondary  importance  to  the  vascular  lesion. 

The  expression  of  this  opinion  immediately  aroused  interest 
in  this  problem  and  was  soon  followed  by  the  publication  of  other 
papers  describing  various  details  and  proposing  numerous  hypo- 
theses. These  may  be  in  general  divided  into  two  main  groups; 
the  first  agreeing  with  Klebs  that  the  essential  lesion  is  compres- 
sion or  blocking  of  the  vascular  loops ;  the  second,  maintaining 
that  the  varied  aspects  of  glomerulitis  are  due  to  a  quite  direct 
toxic  action  on  the  various  structural  components  of  the  Alal- 
pighian  bodies. 

Blocking  of  the  vessels  of  the  tuft  may  be  brought  about  in 
one  of  three  ways;  from  within,  by  the  lodgment  of  emboli  or 
the  formation  of  thrombi ;  from  without,  by  the  thickening  of  the 
vessel  wall ;  or  by  compression.  Each  of  these  three  view^s  has  its 
advocates. 

Thrombi  in  the  vessels  have  been  repeatedly  observed  (Lang- 
hans,^  Councilman,^  Klein, ^  Nauwerck^^  and  many  others),  and 
the  origin  of  these  was  for  some  time  the  subject  of  a  quite  ani- 
mated dispute.  Proliferation  and  desquamation  of  the  lining 
endothelium  (Litten,^^  Langhans,"^  Welch^^  and  others),  blockage 
with  cells  transported  there  by  the  circulation  (Ribbert,^'"^  throm- 
botic and  hyaline  changes  in  the  static  blood  (Langhans,'^  Nau- 
werck^^  and  others),  and  the  lodgment  of  bacterial  emboli 
(Reichel,^  Baehr^^  and  others),  are  the  most  important  of  the 
ascribed  sources  for  such  intracapillary  masses. 

Changes  in  the  wall  itself  which  have  been  held  sufficient  to 
occlude  the  lumen  are  hyaline  degeneration  and  swelling  of  the 
endothelium  and  of  the  supporting  framework  of  the  ca])illarics 
(Herxheimer/"^  Lyon^^  and  others). 

Compression  of  the  tuft  vessels  from  without  is  the  view 
which  has  been  most  frequently  proposed.  In  the  main,  three 
methods  of  accomplishing  this  have  been  suggested ;  First,  nearly 
all  writers  have  noticed  an  increase  in  the  number  of  nuclei  in 
the  glomeruH.     Some  have  considered  these  to  indicate  a  prolifer- 
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alion  of  connective  tissue  cells  (Klebs/  LanghansJ  Hanseman^^ 
and  others),  other  writers  invading  endothelial  or  epithelial  cells 
(Cornil  and  Brault/  Councilman^  and  others),  and  still  others, 
wandering  cells  from  the  blood.  A  sufficient  degree  of  pressure 
Uuiv  be  exerted  by  the  mere  ])resence  of  a  large  number  of  cells,. 
l)v  the  h valine  swelling  and  des(|uamation  of  those  elements,  or  by 
tlie  contraction  of  aging  connective  tissue. 

A  second  method  of  producing  pressure  upon  the  glomerular 
vessels  which  has  been  suggested  by  several  authors  (Bohm,^^ 
Goeman^^  Tschitowitsch^^  and  others),  is  by  an  increase  of  con- 
nective tissue  about  the  capsule  which  by  direct  pressure  or  by 
obliteration  of  the  afferent  artery  at  the  base  of  the  tuft  produces 
the  changes  described. 

Lastlv,  some  assume  proliferation  and  descjuamation  of 
the  epithelial  cells  either  of  the  capsule  or  of  the  tuft,  or  of  both 
in  such  quantity  that  a  direct  compression  of  the  glomerular  loops 
is  produced  (Greenfield,-^  Chapman,-^  v.  Kahlden,"  Lyon^''). 

On  the  other  hand,  several  writers  (Lohlein,^  Ophuls,^^  Her- 
ringham  and  Thursfeld,-^  Engel,^^  Fichera  and  Scaffidi"^  doubt 
the  compression  of  these  vessels  by  any  of  these  mechanisms  and 
descrijje  them  as  filled  with  blood  and  capable  of  normal  function- 
ing. This  being  true,  the  proliferation  and  (les(|uamation  of 
c|)ithelium,  the  hyaline  changes  and  the  cellular  infiltration  seen 
in  the  early  stages  are  all  the  direct  result  of  a  toxic  influence  and 
show  a  varying  preponderance  of  type  depending  upon  the  inten- 
sity and  the  duration  of  its  action. 

Ahide  from  this  ])roblem.  the  nature  of  the  "crescent"  has 
been  the  subject  of  much  discussicjn.  Litten.'^  Marchiafavi  and 
Volenti"^,  and  Greenfield  -^  were  among  the  lirsl  to  make  a  care- 
ful study  of  this  condition.  Greenfield  believed  il  to  be  a  prolifer- 
ation of  the  capsular  ei)itlic'linm  and  {lescril}ed  it  as  of  common 
occurrence  in  subacnle  and  chronic  nephritis  and  also  as  being 
present  in  many  acule  cases,  esi)ecially  in  scarlet  fe\er.  Previously 
Klebs,'  Klein''  and  Kelsch,"'*  as  well  as  others,  had  noted  these 
changes  in  the  ei)ithelinni  but  considerccl  ilicni  <>t'  secondary  im- 
portance. 
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Gay  lord,  ■"^'^  Tschistf^wilscli/'*  and  luigel""'  liavc  called  atten- 
tion to  the  presence  of  small  alveolar  spaces  in  tliese  bodies  and 
the  latter  has  suggested  the  following  Inpotliesis  as  to  the  method 
of  formation  of  the  crescents.  The  toxic  action  causes  a  des- 
(juamation  of  epithelium  which  leaves  denuded  areas  of  capsule 
and  glomerulus.  These  coming  in  contact  adhere  or  a  fibrinous 
exudate  is  formed  which  later  becomes  organized  and  the  result- 
ing adhesions  covered  with  proliferating  epithelial  cells.  He  con- 
siders the  entire  process  as  strictly  analogous  to  similar  changes 
seen  in  serous  cavities  as  described  by  Heinz*^^  and  Grasen,'^"  and 
terms  it  "glomerulitis  adhcesiva." 

Herringham  and  Thursheld,"^  although  they  have  confirmed 
Engel's  observation  question  his  interpretation.  They  believe 
that  the  different  forms  of  these  crescents  represent  varying 
stages  of  inflammatory  exudation.  The  tiuid  having  undergone 
solidification  and  containing  desquamated  epithelial  cells,  is 
pressed  by  the  glomerulus  into  the  peculiar  shape  ol)served. 

The  opinion  that  these  are  epithelial  cells  is  by  no  means 
unanimous.  The  characterization  of  the  lesion  as  a  chronic  or 
subacute  condition  and  the  observation  of  cases  in  the  later  stages 
has  apparently  influenced  many  to  consider  these  cells  as  of  con- 
nective tissue  origin.  Some  difficulty  has  been  encountered,  how- 
ever, in 'associating  this  idea  with  that  of  their  intracapsular  loca- 
tion and  several  ways  have  been  suggested  to  account  for  this 
unusual  position.  Ziegler^^  and  Recklinghausen'^"*  have  suggested 
a  metaplasia  of  epithelial  into  connective  tissue  and  Bohm,^^  Goe- 
man^-  and  Tschistowdtsch^^  that  the  membrana  propria  or  the 
pericapsular  tissue  may  send  out  processes.  In  addition  to  this 
Bohm  describes  actual  rupture  of  the  capsule  and  the  subsequent 
invasion  of  the  space  through  these  gaps.  luigel""  and  more 
recently  Ophuls"'^  think  that  these  cellular  masses  represent  but 
the  end  result  of  the  organization  of  an  inflammatory  exudate. 

Welch^"  and  Lyon^'  in  the  acute  ♦experimental  lesion  pro- 
duced by  cantharides  have  seen  a  massing  of  epithelial  cells  in  the 
capsular  space  which  they  believe  to  be  desquamated  and  regurg- 
itated from  the  first  portion  of  the  tubule.  Herringham  and 
Thursfield"'  deny  that  these  have  such  a  derivation. 
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The  case  described  is  from  the  iiicchcal  service  of  Dr.  Theo- 
dore C.  Janeway  at  the  Presbyterian  Hospital  and  \vom  the  path- 
ological service  of  Dr.  \\\  G.  MacCalluni  to  both  of  whom  I  am 
greatly  indebted  for  the  pri\ilege  of  reporting  it. 

Clinical  History  :  J.  C.  S.  Male,  aged  30  years.  No  possible 
cause  of  nephritis  was  elicited.  Mother  died  of  Bright's  Disease. 
Two  nKMiths  previous  to  admission  had  had  trouble  with  his  eyes 
and  a  month  later  was  told  by  a  physician  that  he  had  kidney 
trouble  with  a  high  blood  pressure.  Two  weeks  ago  began  to  have 
occipital  headaches  and  stopped  work ;  but  has  suffered  contin- 
uously with  them  since.  He  noticed  no  oedema,  but  a  week 
previous  to  admittance  passed  large  quantities  of  urine.  The 
physical  examination  was  practically  normal,  with  blood  pressure 
varying  from  160  to  200  mm.  Hg.  Two  days  after  admittance 
the  phenosulphonpthalein  test  gave  a  first  appearance  in  one 
hour,  and  a  total  excretion  of  22%  in  two  hours.  A  day  later,  in 
the  evening,  puffiness  about  the  eyes  was  noticed  and  the  blood 
pressure  registered  225  mm.  Hg.  He  had  passed  no  urine  during 
the  day  and  the  next  morning  was  totally  l)lin(l.  A  venesection 
was  done  without  any  improvement  and  he  continued  to  grow 
worse,  passing  but  little  urine.  The  blood  at  this  time  showed 
0.153%  of  urea.  The  patient  died  seven  days  after  admittance 
to  the  hos])ital.  On  entrance  the  urine  showed  a  heavy  trace  of 
albumen  with  very  many  granular  epithelial  hyaline  casts  and 
sc»me  red  blood  cells.     11ie  temperature  was  normal. 

1'he  autopsv  was  performed  by  Dr.  Lamb  twelve  hours  after 
death  and  to  him  I  am  indebted  for  the  clinical  history  as  well 
as  gross  descrii)tion.  Nothing  of  note  was  found  elsewhere 
than   in   the  kidneys  except   for  a  moderate  hypertrot)hy  of  the 

heart. 

Macvnscopical  li.vaniination  :  The  left  kidney  weighs  210 
gms.  Jt  mea.sure.s  i  i  x  5.5  x  4  cm.  The  cajjsnle  strips  fairly  easily 
exi)osing  a  surface  showing  i)ale  reddish  areas  and  a  ])ei)pering" 
with  minute  yellow  si)ecks.  On  one  ])orti(»n  there  is  a  consider- 
able area  of  greenish  discoloration  extenchng  a  short  (hstance 
beneath  the  surface.  On  section  the  cortex  a\erages  from  5  to  7 
jnm.   in  thickness,     'i'he  strialions  are  diflicnll   to  make  onl   and 
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where  seen  are  niiich  distorted.  The  same  yellowish  ])olnts  are 
seen  throughout  the  eortex  and  the  mechilla.  Idie  pelvis  and 
ureter  are  normal.  On  closer  examination  tlie  surface  also  shows 
numerous  irregular  gray  areas.  The  right  kidney  weighs  215 
gms.  and  measures  13x6x4cm.  It  is  similar  in  appearance  in 
all  respects  to  the  o])posite  kidney  except  that  in  the  i)elvis  there 
are  a  few  minute  luemorrhagic  spots. 

Microscopical  Exainiiiation.'^ — The  larger  blood  vessels  con- 
tiiin  a  small  amount  of  blood.  Their  walls  are  not  thickened  and 
they  do  not  show  any  hyaline  change.  The  small  vessels  and  cap- 
illaries in  general  seem  somewhat  distended  with  red  blood  cells. 
The  arteries  at  the  base  of  the  glomeruli  are  wide  open  and  in 
n^any  instances  can  be  traced  well  inside  the  tuft  to  the  point 
where  they  break  up  into  the  capillary  loops.  Several  of  these 
are  distended  with  blood,  even  in  the  Alalpighian  bodies  in  which 
the  inflammatory  changes,  consisting  of  epithelial  proliferation 
and  hyaline  degeneration  in  the  tuft  and  capsule,  are  especially 
well  marked.  In  every  glomerulus  at  least  a  few  loops  may  be 
found  in  which  red  blood  cells  are  in  an  excellent  state  of  preser- 
vation. In  general,  however,  the  greater  the  hyaline  change  the 
less  the  amount  of  blood  in  the  tuft  vessels.  Spaces  which  ap- 
pear to  be  capillaries  containing  no  blood  are  frequently  seen, 
and  in  an  occasional  one  may  be  found  granular  material  or 
swollen  cells,  ])ut  no  thrombotic  masses  are  made  out.  That 
such  an  appearance  may  be  caused  by  lymphatics  or  capillaries 
cut  obliquely  or  longitudinally  seems  entirely  possible  if  one  bears 
in  mind  the  difficulty  with  which  observations  are  made  in  such 
a  minute  and  complicated  structure  as  the  glomerulus. 

*'rhc  microscopical  c'?;ainination  was  made  with  specimens  fixed  in 
Zenker's  and  in  f(^rmalin.  Alallory's  aniline  blue  connective  tissue,  Alallory's 
iron  chloride  hasmotoxylin,  Van  (lieson's,  Sudan  III,  and  haemotoxylin  and 
eosin  were  the  stains  emjiUixed.  The  first  was  found  to  be  by  far  the  most 
satisfactory,  especially  when  the  acid  fuchsin  was  omitted,  since  it  enabled 
one  to  follow  the  connective  tissue  and  hyaline  in  great  detail. 

Too  much  emphasis  cannot  be  laid  upon  the  necessity  for  examining 
such  material  in  serial  section.  The  appearance  at  ditYerent  levels  in  any 
given  glomerulus  may  be  very  ditTerent  and  a  single  section  often  gives  a 
quite  inadecpiate  and  erroneous  idea  as  to  the  changes  which  have  taken 
place.     This  microscopical  description  is  based  upon  such  an  examination. 
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The  number  of  nuclei  in  llie  glomeruli  is  not  increased  if 
one  is  careful  to  rule  out  those  epithelial  cells  lying  between  the 
loops  and  in  the  crevisses  of  the  tuft.  A  great  majority  of  the 
ir.traglomerular  cells  have  large  round  or  slightly  oval  nuclei  in 
Avhich  the  loose  network  of  chromatin  stains  sharply.  In  the 
more  hyaline  of  these  the  chromatin  tends  to  be  massed  to  a 
greater  extent  at  the  periphery  of  the  nuclei.  No  mitoses  are 
observed  in  these  cells.  The  cell  outline  is  exceedingly  variable,  be- 
ing occasionally  circular,  more  often  oval  or  drawn  out  in  a  lan- 
ceolate form.  The  cytoplasm  takes  the  eosin  stain  in  some  in- 
stances quite  brihiantly,  in  others  more  faintly  and  with  Sudan 
III,  in  many,  droplets  of  fat  are  found.  In  a  few  glomeruli  these 
cells  appear  to  l)e  fused  together  in  hyaline  masses,  and  here 
the  nuclei  are  comparatively  infrequent.  An  occasional  poly- 
morphonuclear leucocyte  or  a  small  round  mononuclear  ma}'  be 
found  and  now  and  then  a  i)lasma  cell.  However,  the  great 
majority  of  the  cells  seem  to  correspond  to  the  endothelial  type. 

The  most  striking  change  apparent  in  the  glomeruli  is  the 
presence  of  a  large  amount  of  intercellular  tissue  which  takes 
an  intense  blue  with  Mallory's  connective  tissue  stain.  The  sub- 
stance is  mA  at  all  fibrillar  and  seems  to  lie  with  respect  to  the 
vessel  loops  in  the  same  position  as  the  membrana  pro])ria  of  an 
epithelial  membrane.  With  lixmotoxylin  and  eosin  the  entire 
intercellular  substance  of  tlie  glomeruli  seems  to  stain  \arying 
degrees  of  red  and  (|uite  intense! \-  in  man\'  ])laces.  The  cells  in 
those  tufts  showing  the  greatest  change  from  the  normal  also 
stain  a  bright  re<l  and  seem  to  fuse  witli  the  intercellular  sub- 
stance so  that  the  whole  has  a  homogeneous  appearance.  Such 
masses  of  fused  endothelial  cells  may  be  easil\'  taken  for  hyaline 
thrombi  in  the  ca])illaries.  but  no  such  ai^])earance  is  tound  with 
Mall' try's  stain. 

At  the  base  of  the  tuft  tlie  i)('ricapsular  tissue  does  not  seem 
in  an\-  considerable  (kgree  conlinu<»us  with  llie  intercellular 
n:aterial  of  the  glomerulus  and  there  is  no  disproportionate  in- 
crea.se  in  the  hyaline  material  at  lliis  ])oint.  The  epithelial  cells 
covering  the  glomerulus  are  supi)ortid  on  a  liyaline  membrane 
which   resembles  that    King  beneath   the  endothelial   cells  ol    the 
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capillaries.  Tlic  connective  tissue  fibers  passing  across  the  cap- 
sular space  with  the  adhesions,  apparently  do  not  invade  this 
membrane  but  seem  only  attached  to  it. 

The  epithelial  cells  covering  the  glomerulus  and  dipping 
between  the  folds  of  it  are  of  an  irregular  and  somewhat  flattened 
cuboidal  type.  The  nuclei  are  large,  oval  and  vesicular  and  no 
mitoses  are  observed.  The  cytoplasm  is  highly  granular  and  in 
some  cells  large  droplets  staining  a  blue  or  in  a  few  instances 
a  bright  red  with  Mallory's  connective  tissue  stain  are  seen.  With 
Sudan  III  fat  droplets  now  and  then  are  observed.  It  is  only 
occasionally  that  these  cells  are  piled  upon  each  other  and  it  is 
impossible  to  say  whether  those  seen  lying  loose  in  the  capsular 
space  are  of  glomerular  or  of  capsular  origin.  In  places  where 
there  are  adhesions  between  the  capsule  and  the  tuft  the  epithe- 
lium is  continuous  over  the  surface  of  the  adhesion  as  far  as  the 
proliferating  capsular  type  into  wdiich  it  gradually  merges.  In 
the  very  advanced  stages  of  hyaline  change  in  the  glomerulus 
these,  as  well  as  the  intraglomerular  cells,  are  few  in  number  and 
degenerating. 

The  capsular  epithelium  in  a  great  majority  of  instances 
shows  some  degree  of  proliferation,  varying  from  a  layer  two 
or  three  cells  deep  to  the  crescent  shaped  masses  which  are  so 
cliaracteristic  of  this  type  of  kidney.  These  cells  approximate 
very  closely  in  appearance  those  lining  the  glomeruli.  They  are 
large  and  cuboidal  in  shape,  slightly  oval  and  vesicular,  with  a 
sharply  staining  network  of  chromatin.  No  mitoses  are  observed 
although  two  or  three  cells  are  seen  in  which  two  small  nuclei 
are  present,  and  a  few  others  in  which  the  chromatin  is  grouped 
in  larger  masses  and  takes  the  h?ematoxylin  more  intensely.  The 
cytoplasm  is  finely  granular  and  only  in  the  late  stages  of  the 
lesion  does  it  show  marked  degeneration.  It  is  apparently  only 
when  these  cells  become  detached  that  fatty  or  hyaline  droplets 
are  seen  within  them. 

When  these  proliferating  cells  form  masses  more  than  two 
or  three  layers  deep  a  careful  study  under  high  magnification  of 
a  section  stained  with  Mallory's  connective  tissue  stain  shows 
the  following  condition.     The  whole  appears  to  be  made  up  of 
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numerous  branching  and  redundant  processes  lined  with  epitheHal 
cells  which  seem  to  have  toppled  over  upon  each  other  and  to 
Iiave  been  crushed  together.  \Miere  the  masses  are  of  looser 
consistence  many  minute  spaces  may  be  seen  which  intercom- 
municate and  are  bounded  by  these  outgrowths  of  epithelial  cells 
carried  upon  a  fine  supporting  stroma.  Peripherally  this  struc- 
ture is  attached  to  the  swollen  and  hyaline  basement  membrane 
of  the  capsule,  but  centrally  it  rarely  reaches  or  adheres  to  the 
glomerulus.  There  is,  practically  always,  at  least  a  potential 
capsular  space  internal  to  the  ''crescents"  and  broken  across  only 
by  adhesions  which  are  (juile  different  in  structure-  from  the 
latter. 

Such  masses  of  proliferating  cells  as  a  rule  appear  crescentic 
only  when  cut  in  a  plane  parallel  with  the  stem  of  the  tuft  and  if 
the  section  is  at  right  angles  to  the  latter,  the  glomerulus  lies  in 
the  center  completely  surrounded  by  masses  of  cai)sular  epithe- 
lium. The  proliferation  usually  stops  rather  aljruptly  at  the 
entrance  of  the  tubule,  but  now  and  then  strands  of  cells  project 
into  it  for  a  short  distance.  Alany  (les(iuamating  epithelial  cells 
apparently  derived  from  the  Malpighian  body  are  found  in  the 
tubules  near  their  ])arent  glomeruli. 

In  many  tufls  masses  of  fibrous  tissue  extend  from  capsule 
to  glomerulus  and  these  may  cover  as  much  as  a  third  of  the  cir- 
cumference of  the  latter,  or  on  the  other  hand  consist  of  thin  and 
tlireadlike  bands.  In  this  manner  the  capsular  space  may  be 
split  up  \u{()  several  smaller  cavities  which  are  intercommunica- 
ting and  eventually  open  into  the  space  leading  to  the  tubule. 
'J'hese  are  all  lined  with  ei)ithelium  and  contain  only  an  occasional 
descjuamated  cell.  Peri])herally  the  adhesions  a])pear  to  be 
directly  continuous  with  tlie  ])ericapsular  connecti\e  tissue 
through  ga])s  in  the  mt-nilirana  i)ropria,  but  centrall\-  llic}-  seem 
n)erely  attached  to  ,the  intercellular  substance  rather  than  in  direct 
continuation  with  it. 

The  pcricapsular  connect i\t'  tissue  as  well  as  the  membrana 
propria  is  swollen  and  stains  (|uite  intensely  blue  with  Mallory's 
connective  tissue  stain.  An  aelual  inei'ease  in  the  amount  of 
connective  tissue  does  not  appeai'  in  ilie  sections  cui   ihiough  the 
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center  of  the  glomerulus.  ^V  deceptive  appearance  is  obtained 
in  those  sections  passing  through  the  pericapsular  tissue  only, 
which  may  cause  one  to  suppose  a  great  increase  in  connective 
tissue,  but  examination  in  serial  section  corrects  this  view.  A 
slight  increase  is  found  at  the  point  of  origin  of  the  adhesions  and 
once  or  twice  a  small  blood  vessel  is  seen  to  pass  into  the  glomer- 
ulus at  such  a  place.  The  membrana  propria  is  interrupted  at 
several  ])()ints  where  there  are  no  adhesions  but  as  yet  invasion  of 
connective  tissue  through  such  gaps  cannot  be  seen. 

Many  of  the  tubules  are  filled  with  homogeneous  or  faintly 
cellular  hyaline  casts  and  some  of  them  are  dilated.  Occasion- 
ally red  blood  cells  are  seen  in  them  and  also  desquamated 
glomerular  or  tubular  epithelium.  Tlic  lining  cells  are  swollen, 
especially  those  of  the  convoluted  portion  and  many  of  them 
contain  fat  and  a  few  large  hyaline  droplets.  The  interstitial 
tissue  is  (juite  (edematous  and  in  places  infiltrated  with  small 
round  mononuclears  and  plasma  cells  but  there  are  only  a  few 
polymorphonuclears  |n-esent.  The  connective  tissue  seems  more 
prominent  than  normal,  perhaps  because  the  libers  are  separated 
by  the  increase  in  interstitial  fluid. 

Disciissio]!. 

Before  discussing  the  significance  of  this  case  and  attempt- 
irig  to  correlate  the  findings  with  the  observations  and  opinions 
of  others,  it  is  necessary  to  decide  quite  definitely  its  position 
among  the  various  forms  of  glomerular  lesions.  Among  those 
forms  of  nephritis  in  which  the  glomerular  changes  are  prom- 
inent there  are  two  types  which  must  l)e  sharply  distinguished 
from  the  one  described  above. 

The  work  of  Lenhartz,'"'  Lohlein/  Gaskell,"  and  Baehr^^ 
has  defined  (juite  clearly  a  form  of  glomerulo-nephritis  associated 
in  many  instances  with  subacute  or  chronic  endocarditis  and  in 
which  the  Streptococcus  viridans  (Schottmuller )  seems  to  be 
most  frecjuently  the  etiological  factor.  To  (juote  Baehr:'  "The 
salient  features  of  tlic  ])at]iological  picture  are  first,  the  involve- 
ment of  one  or  more  looiis  of  a   \aria])le  number  of  domeruli  • 
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secondly,  the  absence  of  any  visible  disease  in  the  uninvolved 
^ionieruli,  and  in  the  nninvolved  portions  of  affected  glomeruli; 
tliirdly.  the  association  in  most  of  the  bacterial  cases  of  all  the 
various  stages  of  the  glomerular  process  often  seen  in  a  single 
microscopical  section."  The  inability  to  distinguish  this  type 
from  the  true  toxic  glomerulo-nephritis  in  which  typicalxrescent 
formation  is  found  has  led  to  great  confusion  and  erroneous  con- 
clusions. A  toxic  influence  aft'ecting  the  entire  Malpighian  body 
is  quite  a  dift'erent  process  from  the  lodgment  of  emboli  of  bac- 
teria in  certain  loops  of  some  glomeruli,  although  as  Ophuls"^  has 
stated  the  fundamental  lesion  in  both  types  may  be  chronic  sepsis. 
At  least  one  instance  of  such  confusion  may  be  cited,  namely  that 
of  the  report  of  Herringham  and  Thursfield""*  dealing  with  the 
formation  of  ''crescents"  in  which  a  plate  shows  typical  changes 
or  this  embolic  type.  It  is  also  possible  that  the  thrombi  as  fre- 
quently described  in  the  glomerular  vessels  have  been  of  this  der- 
iwation. 

Quite  a  different  lesion  is  that  of  the  second  type  which  must 
be  differentiated  from  the  one  described  here.  It  is  dependent 
upon  changes  in  the  arterioles  of  the  kidney,  frequently  accom- 
panied by  similar  lesions  of  the  small  vessels  of  the  brain,  spleen 
or  elsewhere.  Such  changes  in  the  kidney  were  originally  des- 
cribed by  Gull  and  Sutton, ^'^  and  have  been  more  recently  investi- 
gated by  lores. '''^  There  should  be  no  confusion  with  this  form 
in  which  the  ])icture  is  merely  one  of  hyaline  change  and  fibrosis 
<  f  the  glomeruli  with  no  epithelial  ]M-oliferation.  It  is  obvious  that 
deductions  drawn  from  a  glomerulo-ne])hritis  of  this  type  can- 
not be  a])i)lie(l  in  general  lo  all  glonierular  lesions  or  specifically 
to  such  as  the  one  reported  al)<)\c  with  any  hope  of  arriving  at 
correct  conclusions. 

I*'urthermore.  wilhin  this  one  tyi)e  confusion  may  arise  from 
the  failure  to  ditTerenliate  ])et\\een  \ari(tus  stages  of  the  lesion. 
Thus,  in  the  earl\'  glomeruli  >-iK-pliritis  one  I'liids  the  tuft  filled  with 
cells  of  an  ciidoihelial  \y\)v  or  with  wandering  cells  trom  the 
blood,  so  much  .so  that  llie  ca]'illarie's  ha\e  the  ai)pearancc  of 
being  compressed,  and  one  is  templed  to  consider  this  tactor  as 
the  cause  of  the  k>ion  seen  latei".     Again,  a  careful  .stnd\'  of  the 
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capillaries  in  the  more  acute  stages  shows,  as  has  been  eni])hasized 
by  Langhans,'  the  presence  of  thrombi  of  cells  and  of  fibrinous 
and  hyaline  material  in  the  capillaries  of  the  tuft,  which  also 
would  seem  capable  of  bringing  about  serious  changes.  It  must 
not,  however,  be  forgotten  that  these  are  the  accompaniments  of 
an  acute  inflammation  and  ])rol)al)ly  do  not  play  a  prominent  ])art 
in  the  later  stages. 

Hiis  kidney  is  classed  as  belonging  to  the  subacute  stage  of  a 
toxic  glomerulo-ne])hritis  which  according  to  Lohlein^  ultimately 
terminates,  if  death  or  resolution  do  not  occur,  in  a  nephro- 
cirrhosis  secundaria  (Aschoff^^).  Crescent  formation  is  charac- 
teristic only  of  this  form  of  nephritis  (Gaskell^^). 

Inasmuch  as  the  picture  here  is  not  obscured  by  acute  intlam- 
n.ation  or  excessive  repair  it  should  be  possible  to  determine  which 
factors  in  the  development  of  the  lesion  are  essential  and  per- 
manent and  which  are  incidental  and  temporary. 

Is  then  the  obliteration  of  the  blood  vessels  as  described  by 
so  many  authors  a  permanent  and  causative  factor?  As  noted  in 
the  description,  every  glomerulus  contains  some  capillaries  which 
are  filled  with  blood  and  the  number  of  such  vessels  is  as  great 
or  greater  than  that  seen  in  the  glomeruli  of  several  normal  kid- 
neys examined.  In  fact  this  appearance  is  normally  so  variable, 
that  the  lack  of  blood  in  a  tuft  is  of  questionable  importance.  Its 
presence,  on  the  other  hand,  is  positive  proof  of  the  patency  of  the 
vessels  in  (juestion.  The  arteries  at  the  base  on  examination  in 
serial  section  can  be  followed  into  the  tuft  to  the  point  where 
they  break  up  into  smaller  branches  and  in  most  instances  are 
wide  open  and  filled  with  red  blood  corpuscles.  This  is  true  even 
where  the  hyaline  degeneration  and  epithelial  proliferation  is 
most  pronounced.  Reichel,"  h'ichera  and  Scaffidi"*^  have  called 
attention  to  the  same  normal  appearance  of  the  blood  vessels 
in  this  condition.  1'he  latter  states:  "in  den  weiter  vorgeschrit- 
tenen  Plillen  in  denen  der  Kapselraum  fast  ganz  oder  vollstandig 
gefiillt,  eine  wirkliche  kompression  der  Gefasschlingen  nicht  zu 
sehen  war;  in  (iegenteil  zeigten  leiztere  auf  cinen  Ouerschnitt 
deutliche  durchgangige,   mit   roten   und   weissen   I>lutkorperchen 
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t;efullte  Liimina,  wie  gewohnlich  niit  freien  Lucken  zwischen  den 
einzeliien  Blutkorperchen."  It  does  not  seem  probable  then,  that 
tlie  glomeruH  of  this  type  of  nephritis  suffer  from  an  insufficient 
blood  supply  or  that  the  lesion  is  due  to  such  a  deficiency.  If  they 
have  so  sutYered  in  the  past,  it  is  hard  to  understand  how  lesions 
so  severe  as  the  ones  noted  by  many  writers  could  take  place  with 
no  permanent  injury  to  the  circulation,  and  yet  bring  about  so 
profound  a  change  as  is  seen  in  the  glomeruli  of  this  case. 

Furthermore,  no  increase  in  the  number  of  the  cells  within 
the  tuft  is  found  here.  Either  it  was  never  present,  or  as  seems 
much  more  probable  considering  the  uniformity  of  opinion  of 
\  arious  writers  on  this  point,  the  occurrence  and  influence  was  but 
temporary.  Thrombotic  masses  within  the  vessels  were  also  looked 
for  with  special  care,  but  not  found.  That  they  are  a  (juite  con- 
stant accompaniment  of  the  earlier  stages  of  glomerulo-nephritis 
CcUi  not  be  doubted  from  the  fre(]uency  with  which  they  have 
been  observed.  Lohlein"  suggests  that  in  the  course  of  time  these 
are  absorbed  or  in  some  other  way  disposed  of,  wliich  would  seem 
to  be  the  case  here.  It  must  be  concluded  that  these  likewise  are 
but  a  temporary,  and  not  an  essential  factor  in  the  production  of 
tiie  later  lesions  of  this  form  of  glomerulitis. 

The  presence  of  connective  tissue  within  tlie  tuft  is  not 
proven  in  this  case.  The  material  staining  a  deep  blue  with  Mal- 
lory's  connective  tissue  stain  is  not  fibrillar  but  (|uite  homogenious, 
has  apparently  no  connection  with  the  pericapsular  connective  tis- 
sue at  the  base  of  the  tuft  and  appears  as  a  greatly  thickened  and 
swollen  membrana  propria  of  the  capillary  l()o])s.  Although  such 
a  ba.sement  membrane  is  not  readily  seen  in  connection  with  the 
capillaries  of  the  glomeruli,  it  is  possible  lliat  the  hyaline  changes 
serve  to  make  it  more  easily  di.slinguisliable.  Man\-  masses  of  con- 
nective tissue  which  at  fir^t  glance  were  taken  t.)  be  glomeruli 
having  undergone  a  lil)r<»sis,  are  found,  on  examination  in  serial 
section,  to  be  merel\-  masses  ot*  pericapsular  tissue  at  one  pole  of 
the  Maljjighian  body.  It  is  i)rol)al)le  thai  lliesr  hyaline  glomeruli 
are  urgani/ed  and  coiucrtcd  inlo  C(  jiimniix c  tissue  as  seen  in  the 
very  late  stages  of  cont  lactcd   kidnc-x.  but    such   changes  do  not 
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show  in  this  case.  Hie  sniaU  amount  present  makes  it  improh- 
able  that  the  overgrowth  or  invasion  of  such  tissue  with  conse- 
quent contraction  can  liave  any  primary  effect  in  the  production 
of  the  picture  seen  here. 

Hie  hist  source  of  the  possible  obhteration  of  the  blood  ves- 
sels is  from  the  abnormal  growth  of  the  epithelial  cells.  In  the 
great  majority  of  the  glomeruli  studied,  there  is  a  definite  space 
between  the  proliferating  capsular  cells  and  the  tuft  as  well  as 
numerous  si)aces  in  the  mass  of  epithelium.  Such  an  appearance 
combined  with  compression  of  the  glomerulus  can  only  be  imag- 
ined on  the  supposition  that  the  tubules  leading  from  the  Mal- 
pjghian  bodies  are  obstructed.  /\lthough  in  several  instances 
strands  of  epithelial  cells  were  found  lying  at  the  point  of  origin 
of  the  tubule,  in  no  case  was  this  condition  sufficiently  great  to 
block  the  egress  of  the  fluid.  Since  the  glomeruli  always  show 
some  blood,  it  cannot  be  supposed  that  the  tuft  is  compressed  in 
all  directions  as  would  be  the  case  according  to  this  hypothesis. 

This  same  argument  will  apply  with  equal  force  to  the  sup- 
position that  pericapsular  connective  tissue  may  compress  the 
glomeruli  by  overgrowth  and  contraction.  Constriction  of  the 
vessel  at  the  base  of  the  tuft  by  such  growth  was  in  no  instance 
observed,  although  the  vessel  could,  in  most  glomeruli  be  fol- 
lowed to  the  point  of  its  branching  into  the  tuft  vessels.  The  as- 
sumption of  Bohm^^  that  an  increase  of  connective  tissue  and  a 
resultant  contraction  causes  such  a  compression  because  of  its 
greater  condensation  at  the  junction  of  the  glomerulus  with  the 
capsule  is  not  found  to  be  true.  He  pictures  the  fibers  as  running 
over  the  capsule  downw^ard  to  the  base  of  the  tuft  where  conse- 
quently they  seem  relatively  increased.  The  shortening  of  fibers 
running  in  this  direction  would  not  tend  to  constrict  but  rather 
to  distend  the  neck  of  the  glomerulus  and  consequently  the  en- 
closed vessels.  To  have  the  effect  proposed  they  should  be  ar- 
ranged in  an  annular  manner  about  the  neck  and  such  an  arrange- 
ment we  have  not  seen. 

Thus  it  seems  that  the  essential  changes  are  hyaline  degener- 
ation of  the  connective  tissue  and  nienibran?e  propria?,  and  epi- 
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thelial  proliferation,  rather  than  interference  with  the  blood  sup- 
ply of  the  glomerulus  and  increase  in  connective  tissue. 

There  are  two  common  causes  assigned  for  the  produc- 
tion of  hyaline  degeneration* — the  lack  of  proper  nutrition, 
and  the  action  of  some  toxic  influence.  It  is  of  course  possible 
that  here  the  blocking  of  the  vessels,  as  previously  described,  in 
the  more  acute  stages  is  sufficient  to  produce  this  change.  But 
v.e  know  that  this  condition  is  not  maintained  and  one  would  ex- 
pect on  remcnal  of  the  causal  factor  a  rather  prompt  restoration 
to  the  normal.  It  is  more  reasonable  to  agree  with  Lohlein^  that 
this  is  the  result  of  a  long  continued  toxic  action  and  of  some- 
what the  same  nature  as  that  which  leads  to  a  production  of 
amyloid. 

Herxheimer,^  in  a  study  of  hyaline  change  in  the  glomer- 
ulus and  capsule,  has  found  it  to  start  in  the  inner  layer  of  the 
membrana  propria  and  in  this  case  the  same  structure  shows  the 
most  profound  change.  Such  an  alteration  cannot  but  have  an 
important  effect  upon  the  epithelium  which  rests  upon  it.  Whether 
this  actually  results  in  the  proliferation  which  is  seen  in  these 
cases  or  whether,  as  Herxheimer  thinks,  the  reverse  is  true,  can- 
not be  definitely  answered  until  the  lesion  can  be  produced  ex- 
perimentally and  every  gradation  of  it  carefully  watched  and 
timed. 

Within  the  capsular  space  two  quite  different  and  distinct 
phenomena  are  observed.  The  luost  constant  and  pronounced 
is  the  proliferation  of  the  e])ithelium  lining  the  capsule.  Careful 
studv  in  serial  section  convinces  one  that  these  crescent ic  masses 
consist  of  cells  lying  upon  a  sui)porting  stroma  which  projects  in 
folds  and  t(jngue-like  i)rocesses,  exceedingly  redundant,  into  the 
capsular  space.     Here  they  are  pressed  to  one  side  by  the  glom- 

♦By  the  tirin  liyaliiic  (kKcncration  is  nuant  a  swelling  and  Iioino- 
gtnous  aixpearancc-  of 'the  connective  tissue  and  the  nieml)rana  propria,  and 
the  tendency  to  take  the  bhie  in  Mallory's  slain  with  intensity.  No  definite 
micro-chemical  reaction  is  implied  l)y  the  use  of  this  name,  hideed,  it  seems 
probable  as  Ophuls"  has  pointed  out,  that  it  is  jnip<jssible  to  distinguish  this 
from  the  beginninj^  of  amyloid  inhltration.  or.  «»n  the  other  hand,  from  the 
changes  which  are  not   sufficiently  marked  to  be  called  hyaline. 
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erulus  as  it  expands  and  contracts  under  the  varying  blood  press- 
ure until  they  ultimately  become  packed  in  a  stratified  mass  about 
the  tuft. 

That  these  proliferating-  cells  are  of  ei)ithelial  origin  can 
not  be  doubted.  Their  shape,  size  and  arrangement  upon  the 
supporting  stroma  confirm  this  idea  and  there  is  no  occasion  to 
invoke  the  aid  of  metaplasia  to  explain  their  presence. 

One  cannot  hold  the  idea  of  Herringham  and  Thursfield^* 
as  well  as  of  others  that  these  are  but  descjuamated  cells  caught 
ill  a  solidified  exudate  and  pressed  to  one  side  by  the  ex])anding 
glomerulus.  These  cells  attached  to  a  definite  stroma  and  show- 
ing no  signs  of  degeneration  are  alive,  and  as  far  as  can  be  judged 
from  the  microscopical  examination,  are  in  quite  a  normal  con- 
dition. 

It  is  true  that  mitoses  are  not  fcnmd,  but  this  is  of  slight  nega- 
tive importance.  Gaskell,^^  Arnold  and  Baumgarten,"*^  Crooke,"*^ 
Lohlein^  and  others  have  noted  their  occurrence  in  similar  cases. 
OS  well  as  the  presence  of  cells  with  two  or  more  nuclei.  Fichera 
and  Scaffidi,^^  because  of  their  inability  to  find  mitotic  figures 
and  because  of  the  occurrence  of  such  multinucleated  cells,  con- 
clude that  cell  reproduction  takes  place  amitotically  as  has  been 
noted  in  the  cornea  (Ranvier)  and  in  the  skin  (Marchand). 
Such  an  explanation  is  hardly  necessary,  however,  as  those  cells, 
which  contain  more  than  one  nucleus,  are  in  our  preparations,  at 
least,  degenerating  and  probably  conform  w^ith  the  condition  of 
a  typical  cellular  division  as  seen  by  Lambert^^  in  cells  growling  in 
vitro. 

This  process  of  proliferation  greatly  resembles  and  appar- 
eiitly  is  analogous  to  certain  lesions  seen  elsewhere.  Thus  in  the 
thyroid  gland  in  exophthalmic  goitre  (MacCallum''^),  the  cells  lin- 
ing the  alveoli  of  the  thyroid  increase  enormously  in  number  and 
form  redundant  and  manifold  trabecul?e.  Also  in  chronic  cystic 
mastitis,  in  hyi)ertrophy  of  the  prostate,  in  coccidiosis  in  the 
rabbit's  liver  (Tyzzer^")  and  in  many  adenomata  a  similar  ap- 
pearance is  found. 

This  epithelial  proliferation  must  be  sharply  distinguished 
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from  the  second  change  observed  in  the  capsular  space.  This  is 
the  formation  of  adhesions  as  described  by  Goemans^^  and  En- 
gel."^  The  mode  of  prcxhiction  is  very  different  and  it  is  the 
attempt  to  apply  deductions  based  on  this  form  to  the  epithelial 
proliferation  that  lias  led  to  considerable  confusion. 

One  can  best  conceive  of  the  formation  of  these  if  the  cap- 
sular space  is  thought  of  as  being  analogous  to  other  serous 
cavities,  as  has  been  suggested  by  Engel  and  others.  The  des- 
quamation of  the  lining  epithelium  in  the  actite  stage  leaves  ex- 
posed the  underlying  capsular  and  glomerular  sitrfaces.  When 
these  come  in  contact  they  tend  to  adhere,  or  between  two  such 
exposed  points  fibrous  bands  may  be  formed.  These  latter  be- 
ccme  organized  and  covered  with  epithelium,  thus  splitting  the 
glomeruli  into  two  or  more  spaces.  These  spaces  are  open  and 
communicating  with  each  other  and  also  with  what  is  left  of  the 
capsular  space,  thus  ultimately  emptying  into  the  tubule.  These 
cavities  are  in  no  sense  cysts  as  has  been  erroneously  stated.  Stich 
adhesions  may  be  so  extensive  as  to  fill  a  third  or  more  of  the  cap- 
sular space  and  render  the  distinction  between  glomerular  and 
capsular  tissue  somewhat  difficult  to  make.  In  some  instances 
the  organization  is  so  coniplete  that  a  small  blood  vessel  may  be 
seen  running  through  such  a  band  to  the  glomerulus  as  was  first 
noted  by  Greenfield."^ 

It  is  in  such  a  formation  as  this  that  Bohm/"  Goemans^^  and 
Tschistowitsch^'^  find  reason  to  supi)ose  that  the  capsular  space  is 
invaded  by  connective  tissue.  Such  a  condition  as  far  as  has 
been  seen  here  only  takes  i^lace  in  the  organization  of  these 
adhesions. 

The  future  of  tlie  ])rohferate(l  cells  and  the  manner  in  which 
tlie  glomeruli  become  converted  into  connect i\e  tissue  and  hyaline 
masses,  as  seen  in  tlie  secondary  contracted  ki(hiey,  can  not  be 
predicted  from  theeie  obserx  ations.  Such  gaps  as  have  l)een  des- 
cribed bv  T*c)hm''  in  the  meml)rana  i)r(i])ria  ]ia\e  been  observed 
and  it  mav  well  be  that  the  crescent ic  masses  ultimately  become 
organized  by  the  invasion  oi  cf)nnecti\e  tissue  thnnigh  such 
places  or  converted  into  hyaline  masses  in  the  manner  ])r()])ose(l 
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by  Herxheimer.'^    HoweNXM-,  such  processes  follow  and  do  not  pre- 
cede the  epithelial  proliferation. 

Siiiinnary. 

(i)  Obstruction  of  the  blood  flow  through  the  glomeruli  is 
not  essential  to  the  production  of  the  lesions  in  the  Malphigian 
bodies. 

(2)  Cellular  infiltration  of  the  glomeruli  and  thrombi  in 
the  glomerular  vessels  are  temporary  and  do  not  result  in  the 
late  lesions. 

(3)  The  characteristic  and  more  essential  changes  are: 

A.  Hyaline  degeneration  of  the  membrana  propria  of  the 
capsule  and  of  the  walls  of  the  glomerular  capillaries. 

B.  Proliferation  of  the  capsular  epithelium  in  the  form  of 
an  exceedingly  redundant  membrane  with  compression  of  it 
into  the  characteristic  ''crescents." 

C.  The  formation  of  adhesions  between  the  capsule  and 
the  glomeruli,  i.e.,  the  ''glomerulitis  adhesiva"  of  Engel. 

(4)  The  increase  of  connective  tissue  in  the  Malphigian 
bodies  is  slight,  and  consecjuently  is  not  concerned  in  the  produc- 
tion of  the  changes  observed. 
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ILLUSTRATIONS. 

Fig.  I — The  glomerular  capillaries  contain  considerable  blood  and  the 
arteries  at  the  base  can  be  follow<«d  into  the  tuft.  Mallory's 
aniline  blue  :  X625. 

Fu;.  2. — Marked  hyaline  change  in  the  tuft  and  membrana  propria  of  the 
capsule.  Proliferation  of  the  capsular  cells  upon  a  supporting 
stroma.     Mallory's  aniline  blue:  X625. 

Fig.  3. — Proliferating  cells  lininj^  the  capsule  and  forming  an  exceedingly 
redundant  membrane.     Mallory's  aniline  blue:  xiooo. 

Fig.  4.— .\n  adhesion  between  a  glomerular  loop  and  the  capsule,  with  forma- 
ti«)n   f)f  a   redunrlant   capsular   membrane.     M^allory's   aniline  blue: 

XICXX). 
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Disc  It ssi 0)1. 

Dr.  MacCallum  :  I  have  been  iiUeresled  in  the  study  of 
tliis  case  of  glonierulo-nephritis,  because  I,  myself,  have  never 
been  able  to  see  the  formation  of  crescents  from  desquamated 
epithelium  in  the  capsule  of  the  glomeruli  jtist  as  is  pictured  in  all 
the  text  books.     Is  that  condition  familiar  to  any  of  the  members? 

Even  those  kidneys  which  have  suffered  alteration  in  con- 
sequence of  septic  infection  and  exanthematic  diseases  seemed 
to  show,  too,  the  same  condition  as  found  in  this  case  where  the 
cells  are  by  no  means  desqtiamated  l)ut  rather  portions  of  an 
actively  proliferating  tissue. 
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THE  STRUCTURE  OE  THI^:  SPLEEN  AND  ITS  RELA- 
TION TO  PATHOLOGIC  PROCESSES. 

Dr.  Morris'  report  based  on  the  work  of  Maximow,  Weiden- 
rcich,  Mollier  and  others  and  upon  his  own  study  of  the  spleen 
in  various  forms  of  acute  splenic  tumor  tended  toward  the  ac- 
ceptance of  their  views  that  the  essential  cells  of  the  splenic  pulp 
are  of  the  same  character  as  the  endothelial  cells  lining  the 
sinuses,  and  that  from  these  there  may  be  developed  independently 
all  of  the  numerous  types  found  in  the  bone  marrow  and  thus 
ultimately  those  cells  which  circulate  in  the  blood.  This  myeloid 
transformation  of  the  spleen  is  exaggerated  in  infections  and 
intoxications  with  the  production  of  the  acute  splenic  tumor, 
but  is  recognizable  also  in  the  normal  spleen. 

In  the  more  severe  infections,  polymorphonuclears  appear 
in  great  numbers,  while  in  milder  forms  other  types  such  as  the 
myeloblast  and  myelocyte  are  predominant.  The  interruption  of 
the  original  cell  connections  in  the  production  of  these  new  cells 
adds  greatly  to  the  softening  of  the  spleen. 

A  detailed  account  of  this  w^ork  will  be  published  later  and 
elsewhere. 

Discussion. 

Dr.  Stewart  :  Might  not  the  accumulation  of  myelocytic 
cells  be  explained  otherwise?  We  know,  for  instance,  that  in 
certain  infectious  conditions  myelocytes  are  stimulated  and  may 
be  found  in  other  organs  of  the  body. 

It  is  possible,  then,  that  we  are  dealing  merely  with  a  trans- 
portation of  those  cells  in  the  spleen  and  not  with  a  new  for- 
mation. 

Dr.  Ortel  :  What,  from  your  own  observation,  is  the 
process  of  transformation  of  the  nucleated  red  blood  cells  into  the 
non  nucleated  type? 

Dr.  Morris  :  The  nuclei  become  pycnotic  and  fragmented 
and  the  nuclear  fragments  are  extruded  into  the  surrounding 
blood  plasma. 
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Dr.  MacCallum  :  I  think  that  there  is  danger  in  claiming 
the  origin  of  one  cell  from  another  merely  because  they  lie  side 
bv  side  and  intermediate  forms  can  be  seen.  For  this  reason  Dr. 
"Stewart's  objection  must  be  carefully  considered. 

At  the  meeting  of  the  German  Pathological  Society  in  Stras- 
burg,  a  kidney  was  shown  in  which  a  large  area  in  the  tissue 
about  the  pelvis  was  proved  to  be  composed  of  bone  and  marrow 
elements  and  the  development  of  bone  marrow  in  other  regions 
quite  apart  from  the  skeleton  has  long  been  recognized.  Never- 
theless the  appearance  of  bone  marrow  cells  scattered  through 
the  spleen  may  possibly  have  another  explanation  than  that  they 
are  produced  directly  by  the  spleen.  That  it  is  different  in  differ- 
ent processes  may  be  seen  by  the  comparison  of  acute  splenic 
tumor  in  pneumonia  with  that  in  typhoid. 
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CASE  OF  MULTIPLI^:  MYELOMA. 

DRS.  CHARLES  NORRIS  AND  B.  MORGAN  VANCE.. 

Dr.  Xorris  presented  l)riefly  a  case  of  multiple  myeloma. 
The  organs  came  from  a  man  54  years  of  age,  a  window  dresser 
by  occupation,  who  entered  the  service  of  Dr.  Draper  at  Bellevue 
Hospital  on  January  26th,  and  died  October  20th  of  the  pre- 
sent year.  Seven  months  before  admission  he  complained  of 
stiffness  and  tenderness  in  the  neck  and  ri1)s:  the  pain  increased 
rapidly  so  that  in  the  next  two  months  he  was  forced  to  go  l(^  bed. 
The  pain  was  worse  on  moxement.  A  week  before  his  death  he 
developed  pneumonia  from  which  he  died. 
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The  l)0(lv  was  poorly  nourished,  176  cni.  in  height.  The 
arms  and  lej^s  show  extreme  emaeiation;  skin  is  pale  and  of 
fine  texture.  Idie  lungs  are  everywhere  eongested  and  slightly 
oedematous ;  the  upper  right  lohe  is  in  a  eondition  of  red  hepa- 
tization. The  kidneys  are  large  and  congested.  Spleen  is  some- 
what small  and  fibrous.  The  other  viscera  show  but  little  change 
from  the  normal.  The  sternum  is  thickened,  soft  and  every- 
where infiltrated  with  white  and  red  tumor  tissue.  The  ri1)s 
show  numerous  large  and  small,  mostly  fusiform,  swellings,  the- 
largest  about  3  inches  in  length.  The  tumor  infiltration  in  the  ribs 
is  verv  extensive.  I1ie  clavicles  are  also  infiltrated  in  places 
with  tumor  tissue.  The  cervical  vertebrae  are  soft,  are  easily 
penetrated  with  the  point  of  a  knife,  and  there  is  a  consider- 
able amount  of  tumor  tissue  which  has  grown  through  the  pe- 
riostium  of  the  vertebra  forming  a  fiat  mass  of  yellowish  white 
tissue  in  front  of  the  upper  cervical  vertebrae.  The  basilar  portion 
of  the  occipital  Ijone  is  softened  and  can  be  readily  cut  away  with  a 
knife.  The  lower  end  of  the  right  femur  shows  a  focus  which  is 
dark  red  in  cokjr;  otherwise  the  bone  marrow  is  normal.  The  up- 
per half  of  the  left  femur  is  extensively  infiltrated  with  tumor 
tissue  witli  large  iKcmorrhagic-like  areas.  A  few  of  the  dorsal 
vertebrae  examined  show  small  tumor  areas. 

The  microscopic  examination  of  the  viscera  shows  ])ut  sliglit 
changes  besides  those  mentioned  above.  There  are,  however, 
recent  areas  of  focal  necrosis  of  small  size  in  the  spleen  and  the 
muscle  of  the  anterior  alxlonnnal  wall  shows  a  well  marked 
hvaline  dejjeneration.  JLxamination  of  the  sections  taken  from 
various  ])ortions  of  the  bone  infiltrated  witli  tumor  growth  sliows 
that  the  tumor  is  made  up  of  two  kinds  of  cells — a  large  cell  with 
protoplasm  in  which  no  granulations  can  be  made  out,  willi  a 
large  nucleus  occasionally  eccentrically  i)lace(l  with  a  definite 
nuclear  membrane,'  and  wilh  scanly  chromatin  network.  The 
other  cell  is  smaller  in  size  with  a  dense,  small,  deeply  staining 
nucleus  and  with  a  markedly  eosinophilic  i)rolo])lasm.  The  tumor 
cells  are  free  and  there  is  only  a  \ery  scant)'  amount  of  reticulum. 
Dr.   Xorris  came   to  the  conclusion   that   these  latter  cells  were 
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ervthrohlasts  and  thai  the  two  types  ot"  eell<  were  (leri\e(l  from 
cells  analoi^oiis  to  the  i)riiniti\-e  blood  eells  of 'Maxiniow.  Smears 
made  direelK'  from  the  fresh  tumor  and  stained  show  no  </ranu- 
lations.  l^xamination  of  the  tumor  cells  in  the  han<(in<4-  drop  like- 
wise show  no  i^rannlations.  Dnrini;-  life  the  urine  contained 
very  lari^e  amounts  of  lience  Jones  protein.  A  full  description 
of  the  clinical  histor}'  and  the  microscopic  (indini^s  and  conclu- 
sions will  he  published  elsewhere. 

J)isciissioiL 

Dr.  luvixc. :  I  think  that  the  classification  of  the  tumors 
according  to  cell  form  meets  with  difficulty,  since  the  cell  forms 
seem  very  different  in  various  tumors.  1  have  seen  one  tumor  of 
a  plasma  cell  type  in  which  the  plasma  cell  characters  w'ere  very 
distinct.  In  most  of  the  tumors,  however,  the  cells  resemble 
neoplastic  marrow  cells  of  various  types,  as  in  Dr.  Norris'  pres- 
ent case. 

The  early  authors  were  too  narrow  in  their  conception  of 
tumors  primary  in  the  bone  marrow.  ]\rany  of  the  typical  cases 
show  Bence-Jones  protein  in  the  urine.  Cases  of  metastases  have 
later  been  added  to  the  group  and  the  tendency  has  been  steadily 
to  enlarge  the  scope  of  tumors  originating  from  bone  marrow  cells. 
These  cases  present  every  degree  of  malignancy,  and  a  wide  scope 
for  this  disease  must  be  recognized,  since  there  is  such  a  wide 
divergence  of  the  cells  from  wdiich  the  tumor  can  arise.  Dr. 
Norris'  case  seems  to  have  originated  from  the  mother  cells  of 
the  leucocytic  series. 

I  have  recently  had  opportunity  to  study  the  literature  and 
have  reached  the  same  conclusion  as  Dr.  Norris  on  the  subject. 
The  plasmomata  illustrate  the  difficulty  in  distinguishing  between 
the  neoplastic  and  inflammatory  nature  of  these  growths. 

Dr.  MacCallum  :  I  once  described  a  case  of  myeloma  in 
which  the  cell  presented  a  different  appearance  from  those  in  the 
case  which  Dr.  Norris  has  just  shown.  Idie  nuclei  in  his  case 
are  much  smaller,  the  nucleated  red  blood  corpuscles  are  more 
numerous  and  the  cells  are  more  typical  of  the  plasma  type  than 
were  those  in  mine. 
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I^R.  luviXG :  Was  there  any  particular  distribution  of  the 
nucleated  red  blood  cells  and  did  they  show  neoplastic  characters? 
Is  it  not  possil)le  that  they  may  have  been  merely  normal  marrow 
cells  which  had  become  included  in  the  tumor? 

J)r.  Xorkis  :  riie  drawiui^-  shown  comes  from  the  prever- 
tebral tissue  in  tlie  neck  which  is  distinct]}'  tumor  tissue  and  not 
bone  marrow  tissue.  There  are  \-er\-  few  red  l)loo(l  cells,  es- 
pecialh'  in  the  si)ecimen  from  wliich  the  drawin*:;-  was  made. 

Dr.  MacCallum  :  A  specimen  which  was  i^iven  me  by  Dr. 
Norris  from  the  case  was  stained  l)y  Miss  Kirkl)ri(le  to  demon- 
strate cell  tyrannies,  1)ut  none  were  shown.  The  cells  also  gave 
no  oxidase  reaction. 


AXOAIALV    OF    THE    IXFERIOR    \EXA    C.W'A    WITH 

THROMBOSIS. 

W.   G.    MACCALLUM.    M.D. 

I).  F.,  a  man  aged  28.  who  had  prexiously  l)een  in  good 
health,  entered  the  Presbyterian  Hospital  in  the  service  of  Prof. 
Janeway  on  Sei)tember  20,  191 2,  complaining  of  i)ain  in  the 
anterior  and  inner  sides  of  his  left  thigh,  with  a  lump  in  the 
groin.  This  was  treated  b\-  massage.  During  his  stay  in  tlie 
hospital  his  temi)erature  was  moderately  high.  There  was  a 
leucocytosis  with  increased  i)recentage  of  po]\  ni()r])li()nuclear 
leucocytes.  W'idal  test  negatixe  as  were  l)lo()(l  cuhtu'cs.  There 
were  ch'nical  e\i(lences  of  lhr()ml)<)iic  obstruction  of  tlie  \eins  of 
the  lower  extrenn'ties  and  ])el\is.  There  was  some  oedema  of 
legs  and  feet.  Toward  the  end  of  his  life,  there  were  the  ])h\sical 
signs  of  a  lobular  ])neunionia. 

At  the  auto])sy  (Autopsy  Xo.  *Sj()_>j  ])erfoinK'd  by  Dr.  Alac- 
("allum,  there  was  found  the  following  condition.  The  legs  were 
not  noticeably  oedeniatous  but  liiin  cords  could  be  felt  in  the  posi- 
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lioiiof  thegreat  veins  in  the  thigh.  The  i)eritoneaI  ca\ity  contained 
no  excess  of  fluid  and  tlie  organs  were  normally  disposed  except 
in  that  the  common  iliac  veins  with  all  their  pelvic  and  femoral 
branches  were  distended  into  iirm  masses  and  surrounded  In- 
dense  adhesions.  The  inferior  vena  cava  was  only  slightly  em- 
hedded  in  such  adhesions  but  was  similarl\-  distended  and  hrm 
up  to  a  point  near  the  level  of  the  renal  veins.  On  being  opened 
from  above  it  was  found  to  be  filled  by  a  brownish  red  thrombus 
which  ended  rather  abruptly  about  2  cm.  below  the  renal  veins. 
Below  this  point  it  completely-  occluded  the  vena  ca\a  and  a 
similar  complete  occlusion  could  l)e  obserxed  in  the  common, 
internal  and  external  iliac  veins  and  in  practically  all  their 
branches  in  the  pelvis.  Both  feniorals  with  their  saphenous 
branches  were  occhided  as   far  as  they  could  be  traced.      1  he 

thrombus,  especially  in  the  femoral  and  i)el\ic  veins  was  some- 
what softened  centrally,  of  a  dark  rust  red  color  and  (juite  in- 
timately bound  to  the  vein  wall. 

The  ascending  lumbar  veins  were  open  and  contained  fluid 
blood.  They  were  extremely  wide  and  the  left  had  worn  a  wide 
channel  in  the  bone  along  the  side  of  the  vertebral  column.  A 
probe  passed  through  them  entered  the  enlarged  right  azygos 
vein.  Just  below  the  openings  of  the  renal  veins  there  was,  in  the 
posterior  wall  of  the  \'ena  ca\'a,  an  orifice  al)()Ut  i  cm.  in  diameter 
through  which  the  ca\-ity  of  the  vena  ca\a  communicated  with 
that  of  the  enormously  enlarged  right  azygos  vein.  This  canal, 
which  was  very  thin  walled,  could  be  readily  traced  to  its  opening 
into  the  superior  \ena  caxa  and  through  most  of  its  course  was 
found  to  measure  about  17-20  mm.  in  diameter. 

The  renal  \eins  appeared  to  be  normal  but  al)o\e  them  the 
vena  ca\a  was  relatively  narrow,  measuring  about  15  mm.  in 
diameter.  It  ran  upward  behind  the  li\er  to  empty  together  with 
the  portal  \cin  into  a  common  sinus,  from  wliicli  the  l)ranches 
normally  forming  prolongations  of  the  i)ortal  \ein  onl\-  ran  into 
the  li\er.  The  portion  of  the  inferior  vena  ca\a  extending  from 
the  li\er  to  the  right  auricle  apj)eare(l  normal  and  the  o])enings 
of  the  hepatic  \eins  into  it  were  normalK'  arranged,  but  a  probe 
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passed  downward  in  the  direction  of  the  post  hepatic  portion  of 
the  vena  cava  entered  a  rather  narrow  caned,  which  rapidly  nar- 
rowed until  it  became  a  solid  cord,  the  tip  of  which  approached 
the  remainder  of  the  inferior  vena  ca\a  as  it  opened  together 
with  the  portal  vein  into  the  liver. 

J^\i(lently  this  complete  obliteration  of  the  inferior  vena 
cava  in  its  passage  behind  the  liver  w^as  primary  to  the  develop- 
ment of  the  extraordinary  collateral  venous  circulation  described. 
It  must  be  thought  that  the  blood  of  the  inferior  vena  cava  passed 
to  the  heart  largeb-  by  wav  of  the  vena  azygos,  but  there  was  also 
the  possibility  that  it  might  pass  with  the  portal  blood  through 
the  capillaries  of  the  liver.  On  the  other  hand,  some  of  the  portal 
blood  may  have  sought  out  the  rather  easier  passage  to  the  heart 
bvwavof  the  azygos,  especially  since  its  tension  is  normally  higher 
than  that  of  the  \ena  cava.  This  factor,  as  well  as  the  roundabout 
path  presented  to  the  blood,  must  have  caused  a  very  considerable 
obstruction  to  the  outflow  from  the  vena  cava,  and  this  probably 
constituted  the  inij^ortant  predisposing  factor  in  the  development 
of  so  extensive  a  thrombosis  of  the  veins  of  the  ])elvis  and  lower 
extremities  described. 

These  conditions  are  made  clear  by  tlie  drawing  Fig  I. 

iMg.  2  is  a  diagram  of  tlie  (level()i)ment  of  the  veins  in  so  far 
as  thev  are  concerned  in  this  case,  wliicli  we  ha\e  made  under  the 
direction  of  Dr.  Huntington,  \vhom  I  thank  for  it.  Jt  shows  that 
the  inferior  cava  is  produced  in  dilTcrent  ways  in  its  various 
segments,  for  while  the  ui)i)ermost  part  arises  originally  from 
part  of  the  vitelline  veins,  that  ])arl  which  traverses  the  liver  is 
like  the  l)ranches  of  the  ])ortal  and  of  the  hepatic  veins,  crystal- 
lized out  fi-om  the  original  ])le\us  of  \eins  or  sinuses  into  the 
meshes  of  which  the  li\er  (li\erticula  grow.  ("()nse(|uently,  it 
is  easy  to  see  how  this  foreshadowed  condensation  ot  the  sinuses 
along  a  certain  path,  into  one  trunk  might  be  interrupted  as  at 
(.\  ).  while  it  is  c'(|nall\'  eas\-  to  nndcisiand  that  a  coiniectioii  with 
that  grouj)  wiiich  becomes  the  inl  ralu'))at  ic  portal  nnght  i)ersist, 
although  nsnallv  obliterated  as  at  (  W).  kiom  the  lixei"  the  con- 
densed \):i\\\  of  the  future  vena  ca\a  forms  eonneelions  which  arc 
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normal  in  tin's  case,  willi  the  sul)car(linal  plexus,  and  through  this 
Avith  the  complex  and  fre(-|uently  changing  plexus  of  supra-  and 
])()st~cardinal  veins  which  finally  form  the  lower  i)art  of  the  cava. 
In  this  case  the  original  wide  connection  oi  the  post-cardinal  vein 
which  forms  the  azygos  seems  to  remain.  The  vertical  line  of 
somatic  anastomosing  branches  which  come  to  form  the  ascending 
lumbar  veins  equally  retain  their  connection  with  this  azygos 
vein. 

On  the  whole  we  have,  as  it  appears,  a  failure  in  the  coales- 
cence of  sinuses  high  up  in  the  hepatic  plexus  to  form  the  vena 
cava  inferior  at  that  point.  Below  this  its  formation  is  perfect 
enough  but  it  retains  some  of  its  original  sinus  connections  and 
thus  empties  into  the  portal  trunk.  The  persistence  of  the  azygos 
connection  is  evidently  secondary  and  establishes  the  collateral 
circulation  from  the  lower  regions. 


Discussion. 

Dr.  Ew^ing  :  Was  there  in  this  case  any  disturbance  in  the 
portal  circulation  ? 

Dr.  ]\IacCallum  :  The  clinicians  noted  only  the  thrombosis 
and  pneumonia.  There  could  not,  therefore,  have  been  any  great 
disturbance  in  the  portal  circulation.  The  condition  might  have 
caused  dilution  of  the  blood  but  there  was  no  obstruction  of  the 
portal  \ein.  If  there  had  been  any  disturbance  it  would  have 
been  due  to  the  passage  of  the  venous  blood  through  the  liver. 
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ILLUSTRATIONS. 

Fig.  I. — Diagram  of  conditions  found  in  case  described. 

A.  Obliterated    trunk    of    inferior    vena    cava. 

B.  Obliterated   ductus  venosus. 

C.  Obliterated  uml)ilical  vein. 

D.  Junction  of  lower  part  of  inferior  vena  cava  (F)  with  (E)  portal 
vein.  GG.  Enlarged  right  azygos  vein  opening  into  vena  cava  at  I  just 
below  renal  veins  and  above  the  termination  of  the  throml)us.     (H). 

Fig.  2. — Schematic  diagram  of  development  of  body  veins.  Probably  all 
l)rocesses  shown  here  do  not  occur  simultaneously.  The  cross  hatching 
indicates   the  channels   which   normally   persist. 

A.  Path  of  formation  of  vena  cava  inferior  in  the  hepatic  plexus. 
This  is  evidently  the  point  at  which  ol)literation  took  place  in  this  case. 

D.  Shows  the  way  in  which  connection  might  persist  between  the 
vena  cava  and  the  portal  E.  F  the  upper  extra  hepatic  part  of  the  vena  cava 
forming  connections  with  the  subcardinal  plexus. 

I.  The  persistent  connection  of  the  postcardinal  trunk  with  the  plexus 
which  goes  to  form  the  lower  vena  cava.  This  constitutes  in  Fig.  i  the 
connection  I  of  the  right  azygos  with  the  vena  cava.  J  the  supra  cardinal 
plexus  which  finally  becomes  the  lower  trunk  of  the  cava  lil)erating  the 
ureter. 
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aiucocp:le  oi^^  tiii-:  appjcxdix. 

().  \'.    11  ri'  IWIAX,  M.l). 

False  (li\crti'ciiliim,  that  is  licniia  of  the  mucosa  and  sub- 
nuicosa  through  the  nuiscnlar  wall,  has  been  descriljed  as  occur- 
ing  in  the  ai)iien(li.\  1)\'  many  authors.  Tn  addition  to  the  simple 
hernial  sac  there  occurs  frequently  a  more  complicated  condition, 
a  condition  where  the  sac  is  not  comi)leted  1)y  epithelium,  and 
mucus  is  held  in  a  mesh  of  connective  tissue.  This  condition  was 
regarded  as  colloid  cancer  by  A'irchow  and  Rokitansky,  but  later 
observations  have  rexealed  its  benign  nature.  In  fact  most  of 
these  tumors  have  been  discovered  quite  by  chance  either  during 
an  intra-abdominal  operation  or  at  autopsy.  These  hernicC  or 
mucoceles  are  generally  regarded  as  having  had  their  origin  in 
a  remote  inilamuiatory  process.  It  is  because  the  specimen  here 
presents  several  points  of  interest  in  regard  to  its  etiology,  that 
I  am  reporting  it. 

Case:  'i'he  appendix  was  removed  by  Dr.  Cragin,  at  Sloane 
Hospital.  The  patient  had  been  observed  previously  by  Dr. 
Levin,  llie  patient  is  a  woman,  married,  about  thirty  years  of 
age.  b^mr  months  ago  she  had  an  attack  of  pain  in  the  right  iliac 
region,  accompanied  by  some  fever,  and  four  months  previous 
to  that  attack  she  had  had  a  similar  one.  Dr.  Levin  reports  that 
there  were  marked  symptoms  of  local  peritonitis.  The  appendix 
was  remo\-e(l  during  an  intra-abdominal  operation  for  retrover- 
sion of  the  uterus.  A  moderate  sized  lipoma  was  also  removed 
from  the  buttock. 

Gross  Description :  Hie  annendix  was  about  5  cm.  in  length. 
Near  the  distal  (^u(\,  it  was  surrounded  by  a  mass  composed  of 
small  cysts,  filled  with  clear  gelatinous  contents.  On  opening  the 
lumen  of  the  appendix  1)\-  a  longitudinal  incision,  it  was  observed 
that  just  to  one  side  of  the  lumen,  l)efore  reaching  the  cyst,  there 
is  a  dense  fibrous  mass,  about  i  cm.  in  diameter.  This  mass 
causes  no  occlusion  of  the  lumen.  The  lumen  becomes  lost  in  the 
cystic  mass.  The  cystic  mass  is  about  2x3x3  cm.  ;  it  is  divided  into 
numerous  small  compartments.     Distal  to  where  this  cystic  mass 
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coninmnicates  with  the  hinien  of  the  appendix,  the  appenchx  is 
found  in  an  apparently  normal  condition. 

Microscopical  Description :  Section  i  ;  Taken  from  the  portion 
of  the  appendix  proximal  to  the  tumor;  this  shows  normal  mucosa 
and  niuscularis. 

Section  2;  Taken  from  the  portion  of  the  appendix  with 
the  fibrous  nodule,  just  proximal  to  the  cystic  tumor;  This  shows 
normal  mucosa,  and  to  one  side  a  large  mass  composed  of  hyaline 
and  cellular  connecti\e  tissue  beneath  the  muscular  coat. 

Sections  3  and  4;  l^aken  from  llie  cystic  tumor.  Here  one 
finds  a  remnant  of  normal  mucosa,  which  no  longer  forms  a 
lumen  but  is  present  simply  as  a  tape,  1)etweeir  which  and  the 
peritoneum  there  is  a  mesh  of  connectixe  tisstte  filled  with  mucus. 
In  these  transxerse  sections  the  epithelium  of  the  normal  mucosa 
becomes  gradtially  reduced  to  a  layer  of  very  low  and  small  cells, 
which  can  be  traced  no  further  into  the  cystic  mass. 

Section  5;  1\iken  from  that  portion  of  the  aj^pendix  distal  to 
the  tumor.  Here  one  obserxes  a  section  through  a  normal  ap- 
])endix,  and  a  portion  of  tlie  o\-erlying,  so-called  hernial,  pro- 
trusion of  mucus  membrane  belonging  to  the  cyst. 

It  tumors  sucli  as  these  are  to  be  regarded  as  a  result  of  in- 
flammation and  weakening  of  the  walls  of  the  appendix,  thus 
])ermitting  a  i)rotrusion  of  the  mucosa,  there  shotild  be  some 
explanation  in  tliis  case  as  to  tlie  normal  condition  of  the  distal 
portion  of  the  ap])endix.  and  some  explanation  for  the  gradual 
transition  of  normal  nuicosa  into  tlie  cxstic  ttimor.  These  tumors 
are  ex])laiiK'd  by  most  autliors  as  being  caused  by  a  damming 
back  of  nuicus  against  a  weakened  portion.  l)oth  tlie  obstruction 
and  the  weakening  being  a  result  of  inllanimation.  In  this  way, 
ICdel  explained  a  similar  case  wliere,  too,  there  was  a  mass  of  scar 
tissue  just  ])ro\imal  to  the  dexerticnlnm.  To  offset  tliis  case,  how- 
ever, is  one  rc'i)orted  b\'  I'ischci'.  wlicre  the  constriction  and 
obilteration  of  the  mucosa  wvvv  (Hstal  to  the  (h\  ert  icuhim.  It  is 
also  of  interest  to  note  that  in  h'ischer's  case,  where  the  niuscularis 
was  missing,  the  connectiw  tissue  instead  of  bulging  outward, 
was  drawn  towards  the  hiiiien  of  the  api)endix.      I   mention  this. 
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because  il  su^i^i^esls  lluit  it  would  re(|uirc  more  than  a  sul)-perilon- 
eal  or  inlra-niuscular  innamnialion  lo  cause  a  liernial  protrusion; 
that  the  stroni;  la\er  of  connectixe  tissue  in  the  suhniucosa  would 
liaxe  to  he  destroyed.  An  ulceration  desti-o\'ino-  the  wall  ot'  the 
<ijj)|)en(lix  and  producing;-  a  tumor  such  as  the  one  shown  here 
\\'oul(l  he  unlike  the  result  followin;:^-  ulceration  in  an\-  other  por- 
tion ol'  the  alimentar\'  tract. 

As  to  the  ])()ssihle  congenital  orii^in  ol"  these  tumors,  it  is  to 
l)e  mentioned  that  llediui^er  found  an  a])])endix  with  di\erticula 
in  a  newly  horn  infant,  and  that  he  sou,^"ht  to  explain  the  origin 
of  these  tumors  generall}-  as  of  such  origin,  hut  that  Winkler,  who 
has  made  an  extensixe  study  of  the  diseases  of  the  api)endix,  is 
not  ahle  to  hnd  any  further  evidence  for  such  an  explanation. 
Still  there  remains  the  fact  that  the  majority  of  the  tumors,  such 
as  the  one  reported  here,  ha\e  l)een  found  accidentally,  either 
at  autopsy  or  during  an  intra-ahdominal  operation  for  some  other 
ptirpose. 

To  summarize  then,  this  specimen  is  of  interest,  hecause  of 
the  normal  conchtion  of  the  appendix  both  above  and  hevond  the 
site  of  the  tumor,  the  transitional  portion  of  the  ei)ithelium,  the 
clinical  history  of  a])pendicitis,  and  the  inadequacy  of  the  ob- 
struction theory  for  the  production  of  such  a  condition. 
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Discussion. 

Dr.  Mosciicow  itz  :  Some  time  ago  we  had  a  case  of  muco- 
cele of  the  at)peiuhx  at  the  Ik'th  Isreal  Hospital.  The  appendix 
was  remox'ed  during  the  course  of  an  ahdominal  operation.  At 
the  tip  was  f(^und  a  small  c\stic  mass  the  size  of  a  millet  seed. 
On  section  this  showed  a  large  cavity  filled  up  with  connective 
tissue,  \\hich  went  out  through  a  small  hernia  in  the  muscular 
coat;  there  a  hematocele  was  formed  and  I  gathered  the  impres- 
sion that  there  had  ])een  distension  of  the  muscular  coat. 

Dr.  \\'()()1)  :  These  cases  of  mucocele  are  also  very  interesting 
from  an  ast)ect  entirely  different  from  that  brought  out;  that  is, 
the  differential  diagnosis  between  this  lesion  and  gelatinous  car- 
cinoma. As  every  one  knows,  there  are  cases  of  gelatinous  car- 
cinoma arising  in  the  intestine  in  which  the  entire  mass  is  com- 
posed of  a  few  strands  of  connective  tissue  lying  in  a  clear 
jelly-like  substance,  and  none  of  the  characteristic  signet-ring 
cells  can  be  demonstrated.  Keeping  this  fact  in  mind  it  becomes 
difficult  to  say  without  thorough  examination  of  a  specimen  of 
mucocele  that  no  malignant  growth  is  present.  The  most  im- 
portant dift'erential  point  is  the  fact  that  in  the  mucocele  the 
gelatinous  substance  penetrates  between  tlie  muscle  tissue  aiid 
the  connective  tissue  strands,  leaving  them  unaltered ;  while  in 
the  gelatinous  carcinomata  the  tissues  are  sei)arated  by  the  tumor 
which  forms  more  or  less  roughly  spherical  alveoli,  thus  com- 
pressing and  distorting  the  normal  structures  through  which  it 
grows.  In  the  st)ecimen  of  mucocele  of  the  ai)pendix  which  we 
had  some  time  ago  at  St.  Luke's,  a  prolonged  examination  of 
many  sections  was  necessary  before  this  i)oint  could  l)e  cleared 
up,  as  at  first  T  was  cjuite  certain  that  the  lesicon  was  of  a  malig- 
nant nature. 

\)i<.  1A\I\(;:  Dr.  llnffmann  has  jnst  ])rescnted  a  case  of 
mucocele  of  the  a])])eiidi.\.  I  )r.  .\b  )sclic<  )\\  it/,  has  mentioned  an- 
other. Dr.  \\'o«»d  a  third.  A  foni'th  is  l)eing  presented  betore  the 
Surgical  Society  to-night,  and  we  ha\e  a  fifth  at  C"ornell,  and 
yet  the  etiological  factors  are  bnt  \  aguely  understood.     Would  not 
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it  be  well  for  some  one  to  <;ather  to,i;ellier  all  of  these  cases  and 
investigate  the  modes  of  origin  of  the  process? 

Dr.  Huffmaxx:  Many  cases  have  been  reported  but  there 
is  great  confusion  in  the  literature  concerning  them.  Some  authors 
report  thcni  as  tumors,  others  as  retention  cysts. 


CONGENITAL  CYSTIC  :\[ALFORMATION  OF  THE 

LUNG. 

ALWIN    M.    PAPPENHEIMER,   M.D. 

The  case  presented  illustrates  a  rather  unusual  type  of  con- 
genital malformation  of  the  lung,  examples  of  which  are  found  in 
the  literature  under  such  divergent  terms  as  Congenital  Cystic 
Malformation,  Fetal  Bronchiectasis  Polycystic  Degeneration  of 
the  Lung,  Papillary  Bronchial  Adenomata,  etc.  The  discordant 
nomenclature  indicates  the  different  views  which  have  been  held 
as  to  the  genesis  of  the  condition. 

The  case  is  from  the  service  of  Dr.  Studdiford  at  the 
Nursery  and  Child's  Hospital,  and  I  am  indebted  to  him  for  per- 
mission to  report  the  clinical  findings.  The  mother  of  the  infant 
was  brought  to  the  hospital  in  the  seventh  month  of  her  preg- 
nancy, suffering  from  a  severe  pyelitis,  with  uremic  symptoms. 
She  is  still  severely  ill,  but  apparently  recovering.  Soon  after  her 
admission,  she  was  spontaneously  delivered  of  a  premature  male 
child,  which  lived  for  about  three  hours  under  artificial  respira- 
tion. During  this  time,  it  was  only  moderately  cyanosed,  and 
made  some  spontaneous  efforts  at  breathing. 

There  were  four  previous  children,  all  living,  and  one  spon- 
taneous miscarriage,  two  years  ago.  No  direct  or  indirect  his- 
tory of  syphilis  could  be  obtained  from  the  parents,  but  a 
Wassermann  reaction  taken  after  the  child  was  born,  proved  to- 
be  strongly  positive. 


194  ALWIN    M.     PArPENIIEIMER,     M.D. 

The  autopsy  was  performed  forty-two  hours  after  death. 
The  l)odv  was  that  of  a  42  cm.  ol)vioiisly  i)remature  male  infant. 
There  was  marked  H\i(hty  of  tlie  head  and  shoulders.  Cord 
still  moist.  Eyes,  ears,  nose  and  mouth  normal.  Skin  shows  no 
lesions.  No  external  anomalies.  Um])ilical  and  hypogastric 
vessels  contain  tluid  blood. 

On  removing-  the  sternum,  a  large  part  of  the  anterior  surface 
is  seen  to  be  occupied  l)y  the  enlarged  upper  lobe  of  the  right  lung, 
\vhich  extends  slightly  beyond  the  median  line,  from  the  second 
rib  to  the  liver.  (Fig.  i.)  The  heart  is  displaced  to  the  left,  the 
a])ex  lying  beneath  the  fifth  rib,  3^2  cm.  from  the  median  line. 
The  thymus  is  also  pushed  over  to  the  left,  extending  to  the  third 
interspace.  The  left  lung  appears  relatively  small  and  collapsed, 
Iving  in  the  posterior  part  of  the  thorax. 

The  right  u])per  lobe  is  extremely  voluminous,  7  cm.  from 
apex  {()  lower  border  and  about  6  cm.  in  width.  The  surface  is 
smooth,  showing  none  of  the  normal  l()l)ular  markings;  it  is 
reddish  i)i'ik  in  color,  rather  translucent  and  elastic.  There  are 
scattered  small  hemorrhagic  blotches  beneath  the  pleura. 

On  the  sei)tal  surface,  especially  near  the  posterior  portion, 
there  are  numerous  rounded  translucent  elevations,  up  to  i  cm. 
in  diameter,  through  which  clear  iluid  can  be  seen.  These  are 
separated  l)y  more  opa(jue  whitish  septa. 

1die  apex  of  the  lobe  is  occupied  by  a  cap  of  normal  appear- 
ing lung  tissue,  which  overhangs  slightly  the  rest  of  the  lobe 
behind  and  is  shari)ly  demarcated  from  it. 

1die  lower  and  middle  lobes  are  relati\ely  small,  darker  in 
color  and  exidently  i)oorl)-  aerated.  The  same  is  true  ol  the 
entire  left  lung,  which  shows  no  external  malformations. 

After  hardening,  the  si)ecimen  was  injected  through  the 
trachea,  under  moderate  |)ressure,  witli  a  solution  of  ]5erlin  blue 
in  gelatin.  All  the  'lobes  were  readily  injected,  although  the  dit- 
fusion  of  the  mass  was  somewhat  irregular,  owing  to  the  ])re- 
liminarv  fixation.  In  the  right  upper  lope.  li()\ve\ei-,  the  injection 
is  limited  absolutel\-  to  the  cap  of  nnniial  a])]»i-aiing  lung  tissue 
which  constitutes  the  n])])er  ])«»le.      A   seeti<»n   made  tln-ough   the 
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Upper  lobe  shows  a  sliar])  and  \-crv  distinct  demarcation  between 
the  upi)er  injected  portion  and  the  lower  uninjected  part. 

A  (hssection  of  tlie  main  bronclms  shows  that  tliere  is  a 
brancli  of  small  caliber,  derixed  from  the  ri^L^ht  main  primary 
bronchus,  distributed  to  the  cap  of  normal  lun^i;-  tissue  at  the 
apex  of  the  lobe.  But  even  a  careful  search  fails  to  show  any 
branch  running  to  the  lower  spongy  portion,  into  which  a  bristle 
can  be  passed.  The  bronchi  to  the  middle  and  lower  lobes  and 
to  the  left  lung,  are  normal.  Xor  is  there  any  abnormality  found 
in  the  distribution  of  tlie  ])ulm()nary  arteries  and  veins. 

A  section  through  the  upt)er  lobe  show^s  a  sharp  division  into 
two  i)ortions — an  upt)er  injected  ])art  resembling  normal  lung 
tisstie  but  partially  atelectatic ;  and  a  larger  lower  portion,  in 
which  the  tissue  is  decidedly  t)aler  and  spongy  in  structure,  being 
composed  entirely  of  smaller  and  larger  cystic  spaces  separated 
by  rather  stout  septa  or  trabecule.  These  cystic  spaces  reach 
the  size  of  almost  i  cm.,  the  largest  ones  being  situated  near  the 
septal  surface.  They  are  approximately  circular  in  outline.  In 
the  depths  of  the  tissue  are  several  rather  thick  tubular  structures ; 
whether  these  are  vascular  or  bronchial  in  nature  cannot  be  de- 
termined from  the  gross  appearance.  No  tubular  structures  are 
seen  near  the  hilus. 

Section  through  the  remaining  lobes  of  the  right  lung  and 
through  the  left  lung  show  nothing  abnormal.  The  lung  tissue  is 
poorly  aerated  and  hypercxmic;  the  injection  mass  has  penetrated 
somewhat  unevenly,  but  is  present  in  all  the  lobes. 

Idle  Jicart  is  normal  in  size  and  conformation.  There  are 
no  vahular  lesions  or  anomalies.  The  foramen  ovale  is  some- 
what more  widely  patent  than  one  would  expect  at  this  age,  but 
is  well  formed.  The  ductus  cannot  be  probed,  and  is  almost,  if 
not  entirely  closed. 

Lk'cr  is  normal  in  size.  There  are  several  sttb-capsular 
hemorrhages  on  the  anterior  surface.  The  surface  of  the  cut 
section  is  very  oedematous,  of  a  uniform  greyish  pink  color,  with- 
out lobular  markings. 

The  splccji,  kidneys,  adrenals  and  bladder  show  no  note- 
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worthy  cliai\i;es.  The  thyroid  is  hiTj^e.  ihe  lateral  l()])es  extending 
to  the  face  of  the  pharynx.  liehind  the  R.  l()l)e,  there  is  an  oval, 
pinkish  hody,  2  cm.  in  length,  resembling  thymns  in  texture,  and 
proving  to  lie  such  on  microscopic  examination.  Idie  parathyroids 
were  normal,  three  being  found. 

The  microscopic  findings  in  the  different  organs,  in  so  far 
as  they  have  a  possible  bearing  on  the  case,  are  as  follows :  The 
li\-er  contains  \-ery  numerous  blood-forming  islands.  There  is 
no  increase  in  connective  tissue.  The  spleen  shows  an  engorge- 
ment of  the  sinuses ;  there  are  many  nucleated  red  cells,  but  com- 
parativelv  few  i)ulp  cells.  The  follicles  are  small,  irregular  and 
poorlv  formed,  ddie  pancreas  shows  the  acini  separated  in  places 
bv  a  loose  embryonic  connective  tissue  in  vhich  are  found  small 
areas  containing  very  ntimerous  lymphoid  cells  and  granular 
eosinophiles.  These  areas  are  especially  seen  in  the  neighborhood 
of  the  larger  pancreatic  ducts  and  arteries.  A  few  solid  nests  of 
cells.  re])resenting  ]K)orly  formed  islands,  are  found.  The  testis 
contains  an  unusual  number  of  capillaries,  which  are  engorged 
with  bl(jo(l.  There  has  been  some  extravasation  between  the 
tubules,  and  there  are  a  few  clumi)s  of  yellow  pigment.  The 
adrenal  has  a  very  broad  cortex,  in  which  the  narrow  glomerular 
zone  exhibits  the  formation  of  distinct  lumina;  the  capillaries  of 
the  reticular  zone  are  congested. 

Sections  of  thvmus.  adrenal,  liver  and  kidneys  examined  for 
sjiirochaeta  i)allida  by  the  Levaditi  method,  were  negative. 

Lungs:     Sections  through  the  spongy  portion  of  the  right 

upper  lobe  show  a  great  number  of  irregular  si)aces.  up  to  i  or 

2  mm.  in  size.     The  smaller  ones  are  lined  with  llattencd  cells,  are 

surrounded  1)\-  well-rillcd  ca])illaries.  and  are  separated  from  each 

other  bv  niore  or  less  stout  septa.     They  resemble  normal  aheoli 

in    all    respects.      I'hese   alve(jlar   spaces   are    em])tv.    ai)i)arently 

'  ... 

containing  none   of   the   coagulated   granular   material    which    is 

found  in  the  larger  cystic  spaces.     In  the  thicker  sei)la  are  iinmer- 

OU.S  connective  tissue  cells  with  pale  o\al  luuk'i  and  com])aratively 

few  collagenous  fibrils.     Tlie  elastic  framework  is  well  developed. 

In   cosin-niclliylene   blue   i)iei)arations,   theie   are    found   (juite   a 


CYSTIC    MAIJ-OKMA  riON    OF    LUNC.  197 

niim])er  of  norniohlasts,  some  of  which  arc  cxira-vascular,  and 
a  few  i^raiuilar  cosinophiles. 

The  hiri^er  cysts  arc  hncd  l)y  liii^h  cnl)oi(lal  or  cohminar 
epithehiini,  which  is  for  the  most  i)art  (hstinctlv  cihatcd.  The 
walls  are  not  smooth.  ])nl  the  nmcosa  is  tlirown  n])  into  corrugated 
folds,  which  in  places  are  extremely  redundant,  formiui;-  papillary 
projections  into  the  lumen.  Mitoses  are  not  found,  ])rol)al)ly  be- 
cause of  the  lateness  of  the  auto])sy,  since  the  appearances  cer- 
tainly suggest  actix'e  proliferation. 

In  the  lumina  of  the  cyst-like  spaces,  is  a  shreddy  or  granular 
material,  exidently  not  mucinous  in  character,  and  consisting  in 
part  of  cast-off  cilia.  There  are  also  here  and  there  a  few  des- 
quamated cells,  which  are  for  the  most  ])art  round  and  a])parently 
derived  from  the  alveolar,  rather  than  the  ciliated  cubical  epithe- 
lium. 1die  amount  of  demonstrable  cyst  contents  is  extremely 
small,  the  majority  of  the  spaces  appearing  entirely  empty. 

From  the  primary  cavities,  tubular  gland-like  prolongations 
are  given  ofT,  and  may  be  traced  in  serial  sections  for  a  consider- 
able distance.  Often  there  is  a  slight  constriction  at  the  neck 
of  the  tul)ule,  and  on  cross  section,  the  small  evaginations  closely 
resemble  tubular  glands.  Goblet  cells  are  never  found,  the 
tubular  outgrowths,  like  the  larger  spaces,  being  lined  with  ciliated 
epithelium.     They  may  bifurcate  before  ending  blindly. 

The  epithelium  of  the  dilated  bronchioles,  for  such  they  are, 
rests  almost  directly  upon  a  membrane  of  elastic  tissue,  composed 
of  three  or  four  lamina}  of  stout  fibers.  The  areolar  tissue  sepa- 
rating the  cysts  from  one  another,  also  contains  a  loose  feltwork 
of  elastic  fibers.  In  the  wall  of  many  of  the  cyst-like  spaces  are 
thin  bundles  of  smooth  muscle  fibers,  circumferentially  disposed; 
about  most  of  the  spaces,  ho\vever,  they  are  absent. 

Some  of  the  spaces  have  definitely  the  character  of  bronchi. 
Their  wall  contains  small  crescent ic  islands  of  cartilage,  and 
rather  stout  bundles  of  smooth  nuiscle  fibers  which,  however, 
never  completely  encircle  the  bronchus,  but  are  arranged  in  dis- 
continuous bundles.  1die  epithelium  clothing  the  bronchus  is  of 
a  character  similar  to  that  in  the  cyst-like  spaces  described,  though 
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somewhat  liii^lier.  and  in  places  lieaped  up  into  several  layers.     It 
is  likewise  delinitel}-  ciliated. 

Of  importance  for  the  correct  anatomical  interpretatioii  of 
the  anomaly,  is  the  relation  of  the  cyst-like  spaces  to  the  bronchi, 
on  the  one  hand,  and  to  the  alveoli  on  the  other.  This  could  be 
easily  determined  in  serial  sections,  and  it  was  found  that  the 
dilated  spaces  were  not  closed  cysts,  but  in  direct  communication 
with  both  the  larger  bronchi  and  with  the  alveoli.  As  the  bronchus 
passes  into  the  dilated  portion,  it  fretpiently  l)ecomes  narrowed 
by  the  projection  of  vahe-like  folds  of  epithelium.  It  then 
widens  out  into  the  irrei^ular  ca\'ities  (lescril)ed,  and  from  the 
terminal  portions  of  these,  corresponding  to  the  normal  infun- 
dibula,  the  alveolar  spaces  are  budded  off.  But  it  is  of  interest 
to  find  that  the  transition  between  ciliated  and  flattened  alveolar 
epithelium  is  not  a  regular  and  gradual  one,  but  that  different 
portions  of  the  same  infundibular  enlargement  are  lined  in  some 
portions,  by  epithelium  of  the  cuboidal  ciliated  type,  in  others,  by 
flattened  alveolar  cells. 

The  blood  vessels,  both  in  the  normal  and  the  spongy  lung 
tissue  show  no  departure  from  the  normal  structure. 

Since  the  case  described  by  Meyer^  in  ICS58,  similar  cases  have 
been  reported  from  time  to  time  by  Grawitz,^  Balzer  and  Grand- 
homme,"'  Couvelaire,^  Dionisi,^  Arnheim,'^  Pepere,'^  Stoerk,^ 
Sandoz,^  Buchmann^^  and  others.  Idie  cases  fall  into  two  groups 
— those  r)cctu"ring  in  i)remature  or  new-l)orn  infants,  in  which 
the  condition  is  a])])arentl\'  incompatible  with  life;  and  the  cases 
found  in  later  life  and  interpreted  for  \'arious  reasons  as  con- 
genital. These  instances  of  fetal  bronchiectasis  found  in  the  lungs 
of  older  individuals,  are  often  obscured  in  tlieir  intcf])retation  by 
the  ])resence  of  secondary  inilammatory  changes,  but  the  com- 
])lete  absence  of  ])ignuMU  in  the  allecled  area  is  nsnall\-  taken  lo 
indicate  their  congenital  origin. 

As  regards  the  cystic  malformation  in  the  new-born,  two 
types  ma)'  be  distinguished,  between  which  all  tiansitions  lia\e 
been  described.  The  first  is  illustralecl  ])\-  a  case  reporte(l  I)\- 
W'ech.sbcrg."     Here  there  was  found  a  tumor  in  the  left  pleuial 
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sac  attached  merely  by  a  fil)ro-vascular  pedicle  to  the  pleural 
covering-  of  the  oesophagus.  It  contained  numerous  cysts  filled 
with  clear  fluid  and  showed  microscopically  the  same  structure 
as  the  case  shown  here.  In  this  case,  there  was,  of  course,  no- 
communication  with  a  bronchus.  Wechsberg  believes  that  the 
tumor  arose  from  an  accessory  lung  Anlage,  arising  separately 
from  the  oesophagus,  with  secondary  obliteration  of  the  con- 
necting canal.  Klebs  had  previously  described  such  a  rudimentary 
lung  given  off  below  the  diaphragm. 

In  contrast  to  this  case  in  which  the  cystic  lung  tissue  is  entire- 
ly separated  from  the  normal  lung,  are  the  cases  such  as  those  of 
Arnheim^  and  Pepere,'^  in  which  the  cystic  changes  afifect  an  en- 
tire lung,  or  even  both  lungs  to  a  greater  or  lesser  degree.  In  the 
majority  of  cases,  the  cystic  change  has  been  restricted  to  a  single 
lobe  or  to  a  portion  of  it,  as  in  the  case  presented. 

A  communication  between  the  dilated  spaces  and  the  larger 
bronchi  has  been  established  in  certain  cases  by  inflation ;  in  many 
of  the  cases,  however,  there  is  a  definite  record  that  the  cysts  con- 
tain fluid  and  are  not  connected  with  the  l)ronchi.  Thus 
Couvelaire^  has  described  a  specimen  in  a  new-born  child  in  which 
the  tissue  at  the  hilus  of  the  affected  lobe  contained  not  a  single 
bronchus. 

l^he  various  views  regarding  the  genesis  of  the  condition, 
bay  be  grouped  under  three  headings : 

I.  The  condition  is  to  be  looked  upon  as  simple  arrest  of 
development  at  a  period  more  or  less  advanced.  This  theory 
explains  the  embryonic  structure  of  the  bronchioles  and  infundi- 
bular spaces  and  the  absence  of  completely  differentiated  bronchi, 
but  does  not  give  a  reason  for  the  dilatations  or  cyst  formations. 
Moreover,  in  those  cases  in  which  there  is  an  absence  of  the 
larger  bronchi,  it  is  necessary  to  assume  that  these  have  under- 
gone a  regression  or  secondary  obliteration.  We  have  an  analogy 
for  such  a  process  in  the  normal  obliteration  of  canals  derived 
from  the  fore-gut,  as  in  the  case  of  the  pharygo-hypophyseal  duct, 
the  thryo-glossal  duct,  and  the  canals  in  the  cervical  portion  of  the 
thvmus.     It  does  not  seem  strained  to  assume  that  a  similar  pro- 


200  ALWIN    M.     TAPPENHEIMER,     M.D. 

cess  may  occur  a1)normally  in  the  developing  lung  bud.  Ixit  the 
actual  demonstration  of  such  a  secondary  obliteration  has  not 
been  given. 

II.  The  entire  process  is  the  result  of  a  fetal  inflammation, 
with  inflammatory  stenosis  or  atresia  of  the  bronchi,  and  bron- 
chiectatic  dilation  of  the  distal  portions  from  stagnation  of  the 
secretions.  This  explanation  must  be  discarded  for  those  cases 
in  which  a  communication  with  the  bronchus  persists.  It  is 
further  objectionable  in  so  far  as  no  histological  evidence  pointing 
to  the  occurrence  of  an  inflammatory  process  has  been  brought 
forward.  The  only  exception  is  the  case  of  Balzer  and  Grand - 
homme,^  in  which  the  unaffected  lung  showed  definite  syphilitic 
changes,  and  a  thickening  al)out  the  vessels  and  bronchioles  is 
described  in  the  cystic  lobe.  But  here,  as  Couvelaire'*  and  Hum- 
bert^" have  pointed  out,  there  may  have  l)een  simply  a  comcidence, 
the  anomaly  occurring  in  a  syphilitic  lung.  Xone  of  the  other 
recorded  cases  in  young  infants  ha\e  shown  inflammatory  changes 
and  where  such  are  present  in  later  life,  they  are  doubtless  second- 
ary. b\u*thermore,  the  formation  of  l)ronchiectases  by  simple 
stagnation  of  secretion,  is  (juestional)le.  and  the  irregular  appear- 
ance of  the  dilated  spaces  with  their  \illous  or  redu]^licated  lining, 
does  not  in  the  least  suggest  such  aii  origin. 

Xexertlieless,  the  occasional  association  of  s\philis  with 
this  anomaly,  as  in  the  case  of  Balzer  and  Clrandhomme,"  in  the 
two  cases  rejjorted  ])y  Sandoz,*^  and  jiossibly  in  the  ])resent  case, 
is  of  interest;  and  it  is  possible  that  a  more  careful  in(|uiry  would 
show  that  in  the  i)ro(luction  of  this  as  in  other  anomalies  depend- 
ing essentialK'  ui)on  an  inhibition  of  dexelopment,  syphilis  plays 
a  dominant  role. 

III.  The  third  li\pothesis  is  that  maintained  b\-  Stoerk,^ 
which  interprets  the  condition  as  a  tumor  growth.  Stoerk  ha> 
ajijilied  the  term  "c\slic  fetal  broncliial  adenoma"  to  the  neo- 
])lastic  process,  and  beliexes  that  it  is  possible  to  dillerent iate  cases 
(>\  this  1  \  pe  fr<Mn  cases  of  fetal  br*  mcliiectasis  due  to  inllainmatory 
stenosis.  Jii^  ])rinci|)le  argument  for  considering  the  condition 
as  a  neoplasm  is  that  the  dilatation  of  the  bronchi  is  accoinpa.nied 
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often  l)y  Uil)iilar  oiiti^rowTlis  into  the  se])ta.  Jt  seems  to  tlie  writer 
that  little  is  i^ained  h}'  ap])lyin<4-  the  term  tnmor  to  an  anomal}'  of 
this  sort.  That  the  failnre  of  eomplete  dilTerentiation  is  accom- 
panied by  a  normal  or  exen  excessix'e  ^I'owth.  is  ])rohal)l)-  trne, 
and  to  this  excessive  gro\\th,  rather  than  to  a  ])assi\e  distensicjn 
by  secondary  products,  is  attributed  the  formation  of  the  dilated 
spaces  and  the  increased  size  of  the  affected  lung  or  lobe.  Whether 
one  shall  apply  to  such  a  simple  overgrowth  of  undifferentiated 
tissue  the  term  neo])lasm,  is  of  no  particular  consequence,  since 
such  a  view  adds  nothing  to  our  knowledge  of  the  causation  of 
the  condition. 
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ILLUSTRATIONS. 

Fic.  I. — Heart  and  Lungs:  natural  size.  Only  the  malformed  upper  lobe 
of  the  right  lung  is  seen  from  the  anterior  aspect. 

P^iG.  2. — Section  through  right  upper  lol)e.  Dilated  bronchioles  lined  with 
ciliated  epithelium  ;  in  the  septa,  normal  alveolar  tissue,     x  80. 

Fig.  3. — Section  through  dilated  l)ronchus  and  adjacent  tissue.  B. — 
Bronchus;  C. — Cartilage;  M. — Smooth  muscle  fibers;  Br. — Dilated 
bronchioles,     x  80. 
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Discussion. 

Dr.  ]\Ioschco\vitz  asked  whether  in  his  survey  of  the  Htera- 
tiire.  Dr.  Pappenheinier  had  found  that  congenital  cystic  King  was 
associated  with  congenital  cystic  kidney.  Some  years  ago  in  a 
study  of  congenital  cystic  liver  he  found  that  various  authors 
frequently  mentioned  the  association  between  congenital  cystic 
degeneration  of  tlie  lung,  liver  and  kidney.  Dr.  Moschcowitz  had 
come  to  the  conclusion  that  congenital  cystic  liver  was  due  to  a 
malformation:  and  that  the  lesion  was  due  to  a  dilatation  of 
aberrant  inlra-acinar  l)ile  ducts.  Fully  developed  intra-acinar 
bile  ducts  were  found  in  an  apparently  normal  liver,  microscopi- 
cally, in  a  foetus  that  had  cystic  kidneys  and  various  congenital 
malformations  such  as  supernumerary  digits,  encephalocele  and 
spina  bihda.  In  cystic  livers  these  fully  developed  ducts  can  be 
demonstrated  within  the  lobule  of  the  liver.  For  these  reasons^ 
Dr.  Aloschocowitz  has  concluded  that  cystic  liver  was  a  result  of  a 
malformation,  and,  inasmuch  as  cystic  lung  was  associated  with 
cvstic  liver,  that  congenital  cystic  lungs  were  also  the  result  of  a 
mal  formal  ion.  In  other  words,  that  the  spaces  whicli  made  up 
the  l)ulk  of  the  lesion  were  ])rimitive  or  eml)ryonal  l^ronchi  which 
had  failed  in  their  further  development. 

Dr.  Stewart:  \W^  are  always  looking  for  the  develop- 
mental mechanical  factor  in  the  formation  of  l)ronchiectases. 
What  is  the  nature  of  this  factor  in  this  case? 

Dk.  PAPPENiiEiMER.in  auswcr  to  Dr. Moschcowitz,  said  that 
he  had  only  approached  the  literature  from  the  hmg  side.  There 
were  no  cystic  kidneys  in  his  case,  nor  liad  lie  found  any  reported 
in  the  literature  in  connection  with  cvstic  hings.  In  answer  to 
Dr.  Stewart's  (|uestion,  lie  admitted  that  the  arrest  in  development 
did  not  in  itself  account  for  the  dilatati(jn,  but  it  seemed  to  him 
that  one  had  to  assume  an  excessive  growth  in  association  with 
the  arrest  eel  differentiation. 

Dr.  Xokkis:  What  was  the  character  of  the  epithelium  lin- 
ing the  cyst  ? 

1  )R.  P.\i'i'i:\  II  i:i  Mi:u  :  'rhe'si)aces  are  lineal  with  a  columnar 
or  cuboidal  ciliated  (•pithclium. 
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THE  TRAXSPLAXTABILITY  OF  MALIGNANT 
TIAFORS  TO  THI<:  EMBRYO  OF  A  FOREIGN 

SPECIES. 

JAMES  B.  MURPHY,  M.  D. 

The  phenomenon  of  tissue  specificity,  that  is,  the  failure  of 
transplantation  of  tissues  of  one  species  into  the  body  of  another, 
has  been  the  subject  of  much  speculation  among  experimenters, 
with  as  yet  no  adecpiate  explanation.  It  has  been  of  particular 
interest  to  cancer  investigators,  as  it  represents  the  great  barrier 
that  prevents  the  transfer  of  human  tumors  to  lower  animals. 
A\'i(ler  experimentation  has  shown  that  this  line  between  species- 
is  more  closely  drawn  than  was  suspected,  and  it  is  even  found 
to  divide  the  varieties  of  the  same  species.  Well-known  examples 
of  this  are  the  failures  in  transplantation  of  the  tumors  of  the 
white  mouse  to  the  brown  or  grey  mouse,  or  tumors  of  the  white 
rat  to  any  other  than  wliite  rats.  A  more  recent  example  is  that 
of  the  Rous  chicken  tumor, ^  wliicli  in  its  first  transfer  grew  only 
in  blood-related  animals,  and  later  onl\-  in  animals  of  tlie  same 
bretd  as  the  original  fowl. 

Remarkable  as  this  ])henomenon  is,  it  lias  not  been  the  subject 
of  as  extensive  researcli  as  its  im])ortance  would  ^\■arrant.  There 
has  1)een  a  general  imi)ression  that  one  of  the  imnuinii\-  processes 
is  responsible  for  this  reaction,  but  no  very  delinite  evidence  is  at 
hand.  I^luMich  includes  an  explanation  of  it  in  his  ingenious  hy- 
pothesis for  tumor  immunity,  the  so-called  athrepsia  theory.^' 
'i1iis  is  briefi}'  that  the  cells  of  an  organism  possess  a  certain 
specific  binding  i)o\ver  for  the  circulating  food  i)articles.  When 
a  cancer  graft  i>  introduced  into  an  animal,  if  its  attraction  and 
binding  ])ower  for  the  food  i)articles  is  grealei-  than  that  ot  the 
host  cells,  it  grows  at  the  ('.\])(.'nse  of  the  other  tissues.  II.  how- 
ever, the  binding  ])o\\er  of  the  cancer  is  lower  than  that  ot  the 
host  tissue,  the  cancer  cells  fail  to  grow  and  die  Ironi  lack  ot' 
nourishment.  Animals  showing  this  latter  condition  nvv  called 
naturallv  innnnne.  The  artificial  inimniiit\'  to  inocnlable  cancel-, 
])ro(hice(l  b\-  a  ])rr\  ions  int  rodnclion  oi   li\ing  cells  into  the  <nn- 
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mals,  is  accounlcd  for  l)y  llic  ])rcsiim])ti()n  tlial  these  cells  bind 
all  the  a\-ailal)le  food,  leaxiiii;-  none  for  the  cancer  to  utilize  in 
its  growl li.  11ie  failure  of  growth  of  a  tissue  introduced  in  a 
foreign  species,  as  is  naturall\'  deduced  from  the  foregoing  ex- 
planation, comes  from  the  inability  of  the  cells  to  combine  with 
and  utilize  the  alien  food  particles.  The  teiuporary  survival  of 
cells  in  a  foreign  species  host,  h^hrlich  claims,  is  adequately  ac- 
counted for  by  the  native  food  carried  with  the  graft  from  the 
original  si)ecies.  Idiis  latter  phase  of  the  hypothesis  is  the  one 
of  interest  in  the  present  research. 

We  reported  last  year  the  successful  inoculation  of  a  fowl 
sarcoma  into  the  developing  chick  embryo."  In  the  course  of  this 
study  the  interesting  observation  w^as  made  that  the  tumor  grew 
equally  well  in  the  developing  pigeon  or  duck  embryo,  whereas 
in  the  adult  of  these  species  it  quickly  died  and  was  absorbed. 
This  finding  suggested  two  possibilities :  either  the  embryo  pro- 
vides a  food  substance  utilizable  by  the  tissues,  which  is  lacking  in 
the  adult,  or  else  the  embryo  lacks  a  defensive  mechanism  pos- 
sessed by  the  adult.  The  results  I  wish  to  report  to-night  were 
obtained  with  tissues  from  more  distantly  related  species,  namely, 
mammalian  tissue  inoculated  into  embryos  of  the  common  do- 
mestic fowl.^ 

The  technique  is  very  simple.  A  small  rectangular  window 
is  cut  in  the  shell  with  a  sharp  instrument.  The  shell  iueiubi"ane 
is  broken  and  pulled  back  with  sterile  forceps,  ex[)osing  the 
embryo  and  its  membrane.  The  material  used  is  hashed  finely 
and  injected  by  means  of  a  hypodenuic  needle  into  the  desired 
location.  After  the  inoculation  the  bit  of  shell  is  replaced  and 
sealed  with  paraffin.  By  this  method  I  inoculated  a  fine  hash  of 
the  Jensen  rat  sarcoma*""  into  the  outer  membrane  (fused  allan- 
tois  and  chorion)  of  five  to  seven  days  embryos.  These  were  then 
incubated  froiu  ten  to  twelve  days,  that  is,  to  within  two  days  of 
hatching,     \\lien  the  shell  was  reiuoved  and  the  luembrane  cut 

*This  tumor  was  selected  for  the  work  as  it  is  tlie  gcnerall\'  known  and 
■one  of  the  most  widely  worked  with  of  the  transplantable  tumors. 
^Joiir.  Expcr.  Med.,  iQio,  xii,  696. 
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and  uinicd  l)ack,  in  a  hi^h  pcrcenlai^e  of  instances  the  egg  was 
found  to  liaxe.  at  the  point  of  inoculation,  a  rounded,  globular 
mass,  suspended  from  the  membrane  by  a  broad,  Hat  pedicle. 
The  masses  varied  in  size  from  0.2  to  over  2  cm.  in  diameter. 
Idle  consistenc}'  was  that  of  hrm  jellv,  \ar\ing  in  color  from 
pinkish-grey  to  red.  ddie  stu'face  was  smooth  and  glistening, 
with  numerous  large  dilated  \essels  coursing  ox'er  it,  and  smaller 
vessels  were  N'isible  in  the  semi-translucent  stibstance  of  the  tumor 
itself.  On  section  the  masses  were  found  to  be  solid  and  com- 
posed throughout  of  this  pinkish-grey,  somewhat  translucent 
tissue,  with  small  areas  of  hemorrhage  in  some  cases.  The  tissue 
was  (|uite  moist  and  friable. 

Moreover,  it  was  found  easy  to  re-inoculate  these  embryonic 
grown  tumors  into  a  second  series  of  eiubryos.  The  tumors  from 
this  second  generation  are  of  the  same  types  as  those  of  the  first, 
and  grow  with  e(iual  rapidity.  These  in  turn  can  l)e  transferred 
to  a  third  and  fourth  lot.  This  rat  tissue  has  grown  for  as  long  as 
fortv-six  consecutive  days  in  the  foreign  species  embryo. 

Naturally  the  change  and  possible  adaptation  of  this  tissue 
to  the  new  conditions  has  considerable  interest.  As  far  as  the 
morphology  of  the  growth  and  of  tlie  cell  is  concerned,  there  is 
little  or  no  change.  The  tissue  when  returned  to  the  rat  after 
the  long  sojourn  in  the  foreign  host  gi\-es  rise  to  a  tumor  that 
grows  as  rapidlv  as  when  the  tissue  is  transferred  from  another 
rat.  On  the  other  hand,  the  tissue  acts  diiTerently  when  placed 
in  an  adult  chicken.  Tissue  taken  directly  from  a  rat  will  survive 
for  three  days  in  the  adult  chicken  and  for  abotit  the  same  length 
of  time  in  the  newly  hatched  chick.  ( )n  the  other  hand,  when  this 
same  rat  tissue  is  grown  for  a  period  in  the  chick  embryo  and 
then  jjlaced  in  the  adult,  no  li\  ing  cells  can  be  found  after  twenty- 
four  hours.  This  c(jndition  is  also  noted  in  the  newl\-  hatched 
chick,  in  some  case*^  the  inocidations  were  made  a  \ery  short 
time  after  the  animals  emerged  fioin  tlic  sliell  and  tliey  were  kept 
in  the  incubator  without  food  oi"  walei-  for  tin-  hrst  twenly-loui' 
hours  so  as  to  ch.uige  the  conditions  as  little  as  jjossiblv.  Instead 
of  adapting  the  i-at  cell  to  a  new  host  wc  lia\e  made  it  more  sus- 
ceptible lo  (lefensi\('  forces. 


TRANSPLANTAUILl'lY    OK     lUMOKS.  20l> 

A  \aricty  of  other  tissues  lia\-e  been  iL;ro\vn  witli  e(|na]  suc- 
cess to  that  of  the  Jensen  sarcoma,  naniel)- :  chick  ein])r\-onic 
tissue,  rat  enihrNonic  tissue,  a  sarcoma,  a  carcinoma,  a  chondroma 
of  the  mouse  and  the  I'dexner- |ol)lin^!L;"  adenocarcinoma  of  the  rat. 

Coiichisioiis:  The  ex]^eriments  show  conchisi\ely  that  mam- 
mahan  tumor  tissue  can  li\e  and  i^row  actively  in  tlie  cliick  em- 
l)ryo,  althoui^ii  in  the  a(hiU  it  (hes  (|uickly  and  is  a1)sorbed.  \^y 
transfer  from  emlj>ryo  to  embryo  the  mammahan  tissue  can  be 
kept  i^rowiui^"  for  as  long-  as  fortv-six  (kiys  and  i)rol)a1)ly  indefin- 
itely. This  i)roves  beyond  (lou1)t  the  al)ility  of  the  mammalian 
cell  to  utilize  the  food  supplied  by  the  avian  eml)ryo.  There 
seems  little  doul)t,  from  a  study  of  the  fate  of  the  grafts  of  this 
same  tissue  in  the  young  chicken  and  in  the  adult,  that  they  pos- 
sess a  defensive  mechanism  which  causes  the  deatli  of  the  tumor 
cell,  rather  than  that  the  grafts  die  from  lack  of  nourisliment. 
The  changes  that  take  place  in  the  rat  cells  after  their  long  de- 
pendence on  the  foreign  species  host  are  certainly  slight.  Whether 
a  still  longer  period  of  dependence  will  bring  about  an  adaptation 
of  these  which  will  render  them  capable  of  growth  in  tlie  adult 
remains  to  be  seen,  1)ut  i)resent  results  offer  little  encouragement 
in  this  direction. 
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Discussion. 

Dr.  Lambert:  In  our  tissue  culture  studies.  Dr.  1  lanes  and 
I  found  tliat  while  rat  sarcoma  cells  may  ])roliferate  for  a  month 
or  more  in  certain  foreign  plasmas  (guinea-i)ig  ])lasma,  for  ex- 
ample), the  duration  of  growth  in  chick  or  pigeon  plasma  is,  as  a 
rule,  only  three  to  live  days. 

In  view  of  Dr.  Alurphy's  results,  it  would  be  interesting  ta 
see  if  there  is  anv  difference  in  the  duration  or  character  of  the 
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growth  oi  rat  tissues  in  eni1)r}'onic  chick  phisma  and  in  plasma 
obtained  from  chicks  after  hatching. 

Dr.  Rous:  I  wish,  with  Dr.  ]\Iurphy's  permission,  to  add 
an  interesting"  feature  noted  in  his  experiments.  The  rat  tumor 
grows  in  the  chick  eml)ryo  at  a  temperattu'e  of  41  "C,  wdiereas 
in  the  rat  it  grows  at  37.6"  C.  This  fact  would  tend  to  show  that 
the  regression  of  tumors  during  febrile  processes,  cannot  be  due 
(hrectly  to  the  increased  Ixxly  heat,  as  is  so  frec[uently  assumed. 

Dr.  Levix  :  ^^dlen  a  tumor  is  placed  in  the  egg  is  it  always 
brought  in  direct  contact  with  the  embryo  or  its  membranes,  or 
does  it  freqttently  float  freely  in  the  yolk  of  the  egg?  It  is  pos- 
sible that  in  either  instance  the  tttmor  cells  obtain  their  nourish- 
ment from  the  yolk,  and  then  the  inoclttations  of  the  tumor  into 
the  egg  are  comparable  to  the  experiments  of  Dr.  Lambert, 
where  rat  tisstie  grew  in  vitro  in  chick  plasma.  When  the  yolk 
disap])ears  and  the  only  nottrishment  obtainable  by  the  tumor  cells 
is  the  specialised  food  of  the  chick  embryo,  then  the  growth  (jf 
the  rat  tumor  ceases. 

Dr.  ]\IacCallum  :  Do  not  these  tumors  acquire  a  vascular 
supply  ? 

Dr.  Kwixg:  A\diat  is  the  morphology  of  the  cells  of  these 
tumors  and  do  they  differ  from  those  of  ordinary  rat  tumors? 

Dr.  Murphy:  There  is  no  variation  in  the  morphology  of 
the  cells;  even  after  forty-six  days'  growth  in  the  chick  embryo 
the  cells  are  distinctly  those  of  a  rat  tumor.  The  structure  is 
not  so  compact.  In  answer  to  Dr.  Levin  I  would  say  that  the 
tumor  grows  onl\-  when  brought  in  direct  contact  with  the  chick 
embrvo  or  the  embryonic  meml)ranes.  It  receixes  a  tremendous 
vascular  sui)])lv,  and  a  certain  amount  of  stroma  Irom  the  host. 
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A  CASr:  OI'  ACUTI-:  AriUARV  tuim^rculosis. 

A.    B.   EISENBREY,    M.D. 

Clinical  IJislory:  The  patient,  ai^ed  sixteen  months,  was 
admitted  to  St.  Luke's  Hospital  in  July,  19 12.  The  symptoms  at 
that  time  were  i)ain  in  the  abdomen,  diarrhcjea,  and  jatmdice.  Xo 
family  history  of  tuberculosis  was  obtainable.  The  patient  was 
running  a  moderate  regular  fever.  No  bile  was  found  in  the 
urine.  A  diagnosis  of  tuberculous  peritonitis  was  made,  but  at 
operation  the  peritoneum  was  found  not  to  be  involved,  thotigh 
the  retroperitoneal  glands  were  markedly  enlarged.  None  of 
these  were  removed,  however.  After  one  month  the  patient  left 
the  hospital,  his  general  condition  being  somewhat  improved ;  but 
on  November  4,  he  was  re-admitted  in  a  moribtind  condition. 

Autopsy  findings:  There  was  a  generalized  miliary  tubercu- 
losis, notable  because  of  the  enormous  numbers  of  tubercle  bacilli 
found  in  sections  of  the  liver,  spleen,  kidneys,  and  lungs.  The 
peritoneum  was  thickly  studded  with  ttibercles,  and  in  the  ileum 
there  were  seventeen  large  ulcers  easily  recognizable  from  the 
peritoneal  side,  in  several  places  catising  adhesions  betw^een  ad- 
jacent loops  of  intestine;  but  no  perforation  had  occurred.  The 
entire  group  of  retroperitoneal  glands  was  matted  together  in  a 
mass  about  12  cm.  in  diameter.  The  glands  were  greatly  enlarged 
and  caseated.  In  addition  to  the  miliary  involvement  the  left  king 
showed  an  ulcerative  process  and  ca\-ity  formation  at  the  apex. 
The  cavity  contained  fresh  blood  clots  and  there  was  erosion  of 
the  vessels  passing  across  it.  Since  the  lungs  were  not  found  to 
be  in\'olved  during  the  ])atient's  stay  in  the  hospital  in  July,  it 
is  reasonable  to  believe  that  the  tuberculosis  was  primary  in  the 
peritoneal  glands,  that  the  lung  development  occurred  later,  and 
that  the  cavity  in  the  lung  acted  as  the  distributing  point  for  the 
miliary  involvement. 

The  liver  was  markedly  enlarged  and  appeared  fatty.  The 
gall-bladder  was  distended  and  its  wall  thickened.  Firm  pressure 
failed  to  force  bile  through  the  duct  and  it  was  found  that  two 
enlarged  glands  compressed  the  duct  l)etween  them.     On  dissect- 
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ing  away  one  of  the  glands  the  bile  was  readily  expressed.  The 
patient  was  markedly  jaundiced,  but  microscopical  examination 
failed  to  show  a  dilatation  of  the  bile  capillaries  in  the  liver. 

Discussion. 

Dr.  \\\)()I)  :  This  case  is  of  considerable  interest  as  showing 
the  very  short  time  in  which  a  diffuse  growth  of  miliary  tubercles 
can  take  place  throtighout  the  body.  The  fact  that  no  tubercles 
were  seen  at  the  time  of  the  laparatomy  some  months  before  the 
child's  death  is  sufficient  proof  that  there  was  no  generalized 
miliary  tuberculosis  at  that  time,  so  that  the  whole  process  must 
have  been  quite  a  recent  one.  Despite  the  lack  of  dilatation  of  the 
small  bile  ducts  I  still  think  that  the  jaundice  was  probably  an  ob- 
structive one.  A  very  moderate  degree  of  pressure  on  the  com- 
mon duct,  such  as  was  caused  by  the  tuberculous  lymph  node 
demonstrated,  will  give  rise  to  moderate  jaundice  without  com- 
plete obstruction  of  the  flow  and  W'ithout  great  dilatation  of  the 
capillaries,  especially  if  the  obstruction  has  existed  for  only  a 
short  time.  The  sections  of  the  liver  are  very  interesting.  I  have 
never  seen  so  many  tubercle  bacilli  in  one  section.  It  looks  like  a 
sputum  concentrate  after  the  use  of  antiformin,  the  entire  field 
being  covered  with  (organisms. 

Dr.  Xorris  called  attention  to  the  translucent  foci  resembling 
miliary  tubercles,  on  the  edges  of  the  tricuspid  valves,  wliich  Dr. 
Ki.senbrey  had  shown  to  jiim  before  the  demonstration. 

Dr.  MacCallum  :  Was  the  actual  ])ortal  of  entry  deter- 
mined ? 

Dr.  Iusexbrey:  The  portal  of  entry  was  the  ca\ily  in  the 
lung. 
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CALCIFIC  AXJ)  ()S'ri<:()(ii^:xic  chaxgI":  (w  tiiI':  li<:ft 

AURICLE  IN  A  CASE  OF  ACRICULAR 
FTP.RILLAIMOX. 

B.    S.    OPPENHEIMER,    M.D. 

The  following  case  is  rei)orte(l  on  account  of  the  increasing 
interest  shown  of  late  by  general  pathologists  and  ])athological 
chemists  in  calcification  and  ossification  and  because  of  the  rarity 
of  these  two  processes  in  the  human  heart. 

The  heart  was  obtained  from  a  patient,  a  violinist  by  occupa- 
tion, forty-four  years  of  age.  He  had  a  mitral  stenosis  and  as- 
sociated with  the  stenosis  that  common  clinical  condition,  auri- 
cular fibrillation. 

The  electrocardiogram  taken,  through  the  courtesy  of  Dr. 
Horatio  Williams,  about  a  month  before  the  patient  died,  showed 
not  only  that  there  w^as  auricular  fibrillation  but  also  that  the 
right  ventricle  of  the  heart  w^as  relatively  more  hypertrophied 
than  the  left.  There  have  not  been  many  instances  in  which  it 
has  been  possible  actually  to  confirm  such  an  electrocardiographic 
record  indicating  hypertrophy  of  the  right  ventricle  by  a  post- 
mortem finding.  This  particular  heart  showed  as  great  a  relative 
right-sided  hypertrophy  as  any  which  w^e  have  had  an  opportunity 
of  examining.  The  sino-auricular  node  in  this  heart  has  (as 
you  see),  been  cut  out  from  the  right  auricle  in  the  endeavor  to 
locate,  if  possible,  the  lesion  which  caused  the  auricular  fibrilla- 
tion. 

The  left  auricle  presents  an  extensive  calcification,  so  tliat  the 
whole  of  it  except  the  auricular  appendix  and  the  inlerauricular 
septum,  feels  like  a  bony  plate ;  in  fact,  microscopic  axamination 
shows  that  a  portion  of  this  plate  is  indeed  undergoing  an  osteo- 
genetic  process.  So  far  as  I  am  aware,  though  new  formation 
of  bone  has  been  found  in  many  dilTerent  organs  in  the  body, 
yet,  with  the  exception  of  the  valves,  it  has  only  once  been  re- 
ported in  the  human  heart.  Poscharissky^  found  bone  in  the 
annulus  fibrosis  of  the  left  ventricle. 

Only  three  small  blocks  of  tissue  from  the  hard  left  auricular 
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wall  were  sectioned  and  in  one  of  these  we  encountered  an  area 
undergoini^  ossification.  This  area  presents  both  calcified  and 
non-calcihed  osteoid  tissue.  Hie  hard  plate  in  the  left  auricular 
wall  consists  of  hyaline  degenerated  connective  tissue,  much  of 
which  is  calcified. 

The  lime  deposit  is  distributed  throughout  the  inner  coat  of 
the  left  auricular  chamber,  and  the  inner  coat  only,  leaving  the 
striated  musculature  untouched.  For  the  most  part  it  is  in  the 
shape  of  scattered  granules  and  of  plaques  (diffusely  impregnated 
tissue)  bordered  bv  coarse  granules ;  but  also,  though  more  rarely, 
it  is  in  the  form  of  nodules  possibly  representing  calcified  athe- 
romatous patches.  The  areas  which  stained  blue  with  hsema- 
toxylin  were  tested  for  calcium,  iron,  fat  and  amyloid.  By  means 
of  Roehl's  method  the  deposit  was  proved  to  be  calcific,  and  by 
means  of  the  hydrochloric  acid-potassium  ferrocyanide  test  iron 
was  also  shown  to  be  present,  a  finding  which  bears  on  the  ques- 
tion of  the  relation  between  iron  and  calcification.  (It  should 
be  stated  that  we  did  not  use  iron-free  re-agents.)  There  was 
fat  present  throughout  most  of  the  section,  but  not  particularly 
much  in  the  calcified  areas,  so  that  no  relation  between  the  de- 
posit of  lime  and  a  previous  infiltration  of  fat  was  indicated. 
The  test  for  amyloid  proved  negative.  According  to  Poscharissky- 
an  important  p04nt  of  resemblance  between  normal  and  patho- 
logical ossification  is  the  presence  of  amyloid  in  the  ground  sub- 
stance. The  search  by  means  of  the  orcein  stain  for  elastic  tissue 
in  the  calcific  areas  was  not  successful,  probably  because  of  the 
degenerated  condition  of  the  whole  inner  coat. 

As  was  already  stated,  we  found  an  ossifying  area  in  the 
thickened,  degenerated  calcified  endocardial  coat  of  the  left  am^i- 
cle.  This  area  consists  of  a  ground  substance  wliich  stains  well 
with  eosin  (osteoid  ground  substance)  and  (»f  included  nucleated 
elements.  These'  included  nucleated  elements  exhibit  some 
shrinkage,  and  are  surrounded  1)\-  lacun.'e  with  canaliculi  indicated 
here  and  there;  in  brief,  their  transformation  into  true  bone 
corpuscles  is  well  under  way.  A  vasculai-  coiniecti\e  tissue  l\ing 
in  bays  of  the  ossifying  pla(|ue  seems  to  be  inxading  it  and  causing 
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its  resorption.  Erosion  is  indicated  by  tlie  notches  of  the  border 
of  the  plaque.  Along  the  crenated  border  bounding  the  vascular 
connective  tissue  the  matrix  stains  blue  with  hiematoxylin-eosin, 
indicating  calcification  of  the  osteoid  ground  substance  to  form 
the  matrix  of  true  bojie.  The  bays  of  young  connective  tissue 
included  in  the  osseous  plate,  we  consider  marrow  spaces,  and  the 
connective  tissue  itself  primitive  marrow.  This  marrow  presents 
no  osteoblasts  or  megalokaryocytes.  It  consists  of  a  fine  reti- 
culum in  the  meshes  of  which  are  manv  blood  vessels  and  some 
blood  sinuses,  numerous  fibroblasts,  some  polymorphonuclear 
leucocytes  and  lymphoid  cells,  some  cells  with  kidney-shaped 
nuclei  and  with  eosinophilic  granules,  some  cells  whicli  seem  to 
be  normoblasts,  and  not  a  few  polynuclear  giant-cells.  These 
last  lying  in  indentations  of  the  ground  substance,  are  evidenly 
osteoclasts.  Indeed  the  osseous  plaque  seems  to  be  undergoing 
lacunar  resorption  not  only  by  means  of  the  osteoclasts  Ixit  also  by 
means  of  the  rest  of  the  elements  of  the  young  vascular  con- 
nective tissue  such  as  the  large  blood  sinuses,  the  blood  vessels  and 
free  blood. 

Apparently  the  osseous  elements,  inasmuch  as  they  occur 
in  the  endocardial  coat,  were  not  being  formed  in  connection  with 
normal  cartilage  or  bone-forming  structures  or  from  displaced 
embryonal  cartilage  or  bone  ''Anlagen."*  There  are  present  in 
the  inner  coat  of  the  left  auricle  the  two  features  generally  con- 
sidered essential  to  bone-formation,  namely,  young  connective 
tissue  and  lime.  One  may  account  for  the  presence  of  young 
connective  tissue  and  lime  as  follow^s :  We  consider  that  a  lesion, 
namely,  a  hyaline  degeneration  of  ])raclically  the  entire  endo- 
cardial coat  of  the  left  auricle  preceded  the  dei)()siti()n  here  and 
there  of  lime  salts.  .\s  to  the  young  connective  tissue  it  may 
possibly  be  inflammatory  in  origin,  but  it  is  more  likely  that  the 
calcareous  foreign  body  as  such  resulted  in  a  reactive  proliferation 

*In  explaining  the  presence  of  l)one  in  such  unexpected  places  as  the 
circulatory  system  Bunting^  says  "one  would  turn  naturally  to  the  Cohnheim 
doctrine  of  em1)ryonic  displacement  of  tissue,  were  not  the  cases  so  numerous, 
and  did  not  the  figures  just  quoted  show  such  a  frequency  of  occurrence  of 
the  process  in  advanced  arteriosclerosis." 
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of  \ascular  coiincctixc  tissue,  which  in  turn  formed  a  voun"" 
marrow  in  concaxities  of  some  of  the  hme  i)la(iues. 

1  houi^ii  we  l)eHe\e  that  the  deposition  of  hme  was  con- 
ditioned l)y  the  local  hyaline  degeneration  of  the  cardiac  tisstte,  we 
must  admit  the  possihility  th.at  an  increased  calcium  content  of 
the  circulating  htxly  fluids  may  account  for  the  lime  deposit  in 
the  left  auricle.  \\'e  grant  this  possibility  because  we  were  un- 
able to  exclude  it  by  an  examination  of  the  excretions  during  life 
or  of  the  bones  post-mortem.  Moreover,  in  this  case  as  in  those 
of  Davidsphn,^  of  Lazarus  and  Davidsohn'  and  of  Verse/  the 
calcification  is  on  the  left  side  of  the  heart ;  and  in  these  cases 
of  calcium  metastases  it  is  deemed  likely  that  the  same  chemical 
factors  which  so  often  result  in  calcification  of  the  lung,  have 
resulted  in  calcification  on  the  left  side  of  tthe  heart  in  contra- 
distinction to  the  right. 

On  the  other  hand  in  our  case  sections  of  the  lung,  kidneys, 
liver  and  spleen,  free  of  lime  as  they  are,  indicate  that  calcium 
metastasis  played  no  role. 

I1ie  underlying  cause  for  the  hyaline  degeneration  of  the 
endocardial  connective  tissue  is  unknown,  nor  is  it  clear  in  what 
way  this  lesion  is  associated  with  the  auricular  fibrilation. 

1'he  calcific  ossifying  plate  is  within  the  muscular  layer,  that 
is  on  the  lumen  side  of  the  auricle,  and  the  muscular  layer  nutst 
have  been  stretched  oxer  it.  Under  these  conditions  the  muscle 
would  probably  be  unable  to  contract  down  on  this  firm  i)late, 
and  wcjuld  conse(|uently  be  i)aralyzed  or  be  thrown  into  librilla- 
tion.  As  soon  as  one  auricle  fibrillates,  the  musculature  connec- 
tions between  llie  two  are  so  intimate,  that  the  other  is  at  once 
thrown  into  a  similar  condition  of  incoordination.  This  is  only 
an  hv])othesis  of  the  mechanism  by  which  auricular  fibrillation 
ma\'  ha\e  arisen  in  tliis  case. 

.\  gross  si)ecimen  of  the  heart  and  a  slide  sliow  ing  an  osteo- 
genelic  area  in  the  i-alcilic  ])late  were  ])resented. 
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llie  following  is  an  example  of  one  of  those  rare,  peculiar, 
solitary,  organized  thrombi  in  the  heart,  wliich  are  quite  distinct 
from  ordinary  cardiac  thrombi.  It  presented  histological  features 
which  differed  somewhat  from  those  wliich  have  been  described 
in  other  instances  of  similar  formations. 

The  patient  from  whom  the  specimen  was  obtained  was  a 
pianist,  fifty-three  years  old,  who  was  admitted  to  ]\Iontefiore 
Home,  March  i8,  191 2,  in  good  general  condition  with  slight 
symptoms  of  a  chronic  nephritis.  On  the  26th  of  March  she  had 
a  sudden  chill  lasting  over  an  hour,  followed  by  a  rise  of  tempera- 
ture. This  chill  was  repeated  tw(3  days  later,  March  28.  That 
afternoon  she  became  very  drowsy,  and  within  the  next  few  days 
she  developed  a  complete  opthalmoplegia  of  the  left  eye  and  a 
.right-sided  hemiplegia  with  Cheyne-Stokes  respiration.  A  clin- 
ical diagnosis  of  cerebral  embolism  was  made.  Patient  went  into 
coma  and  died  next  day,  March  31.  Her  death,  as  in  cases  of 
ball-thrombus,  was  not  sudden  but  gradual. 

The  physical  examination  of  her  heart  during  life  showed 
a  slight  enlargement  to  the  left,  accentuation  of  the  second  aortic 
sound,  impurity  of  the  first  sound  at  the  apex,  but  no  murmurs, 

The  aut()])sy  was  performed  by  Dr.  Ewing,  to  whom  we  are 
greatly  indebted  for  the  specimen. 

The  spleen  and  kidney  ])resented  nuilti]^le  infarcts. 

The  brain  showed  a  long  decolorized  clot  in  the  left  cerebral 
artery  and  partial  softening  of  much  of  the  brain  tissue  supplied 
by  this  vessel. 

There  was  found  attached  to  the  i)osterior  inferior  border  of 
the  foramen  ovale  and  projecting  into  the  cavity  of  the  left 
auricle,  a  pedunculated  tumor  which  at  that  time  was  the  size 
of  a  hen's  ^^^^g  (See  fig.  i  ).  It  had  been  shrunken  by  alcohol  and 
reduced  in  size  by  having  a  large  section  cut  out  of  it.  The  sur- 
face was  in  parts  smooth  and  shiny,  in  other  ])arts  coxered  with 
fibrin,  and  the  cut  section  exhil)ited  cencentric  layers.     Its  pedicle 
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was  short  and  rather  l^rcxad,  measuring-  T.5  cm.  in  diameter.  The 
left  auricle  was  hyi)ertr()phie(l  and  dilated;  after  preservation, 
its  caxity  measured  5.5  cm.  in  length,  4.5  cm.  in  width,  and  4.5 
cm.  in  depth.  On  the  lateral  endocardial  surface  of  the  left 
auricle  there  was  a  flat,  firm,  slightly  elevated  area  about  2.5  cm. 
in  length ;  otherwise  the  endocardium  was  smooth.  There  were 
no  other  thrombotic  masses  to  account  for  embolism.  The  fora- 
men ovale  was  not  patent.  The  coronary  arteries  showed  marked 
sclerosis  with  numerous  calcareous  plaques.  At  the  time  of  the 
autopsy  the  pathological  diagnosis  of  the  growth  rested  between 
a  thrombus,  and  a  myxoma  or  sarcoma. 

^[icroscopic  section  of  the  pedunculated  tumor  reveals  a  well 
organized  thromljus  with  old  and  young  connective  tissue,  blood 
vessels,  pigment  cells,  some  calcareous  infiltration  and  interesting- 
cords  of  endothelial  cells  which  are  interpreted  as  vasctilar 
sprouts. 

The  tumor  springs  from  the  septal  wall  of  the  left  auricle  in 
a  region  where  the  endocardium  is  thickened  and  vascularized. 
At  the  base  of  the  short  stalk  there  is  a  round  celled  infiltration. 
The  pedicle  itself  consists  of  a  very  vascular  connective  tissue 
with  pigment-bearing  phagocytes. 

The  globular  portion  of  the  thrombus  can  be  roughly  divided 
into  several  areas.  Nearest  the  stalk  is  a  region  characterized 
by  long  cords  of  endothelial  cells  which  run  transversely  and 
roughly  parallel  with  one  another.  These  cords  show  a  tendency 
to  send  off  branches  more  or  less  at  right  angles,  and  in  certain 
places  in  these  brandies  the  cells  are  arranged  lengthwise  along 
a  lumen,  a])parently  f(;rming  young  capillaries,  lieiwecn  tlie  en- 
dothelial cords  are  masses  of  ])igment-cells.     (See  fig.  2.) 

I)i<1al  to  this  region  of  cords  of  endothelial  cells,  the 
thrombus  consists  to  a  much  greater  extent  of  cells  bearing  pig- 
ment, which  gives  the  staining  reaction  of  hemosiderin.  These 
],>hagocyles  also  give  the  staining  for  calcium  witli  UcKdil's  method 
aufl  fat  with  Scharlach  i\. 

In  this  area  and  in  the  one  fnillicr  out  tliei-c  are  rods  stained 
deci)  blue   with   h.-eniatoxylin.    which    u])on    further   study    (with 


CARDIAC    POLVl'.  219' 

special  stains)  proved  to  be  elastic  tissue  fibres  tliat  give  positive 
reactions  both  for  hemosiderin  and  calcium. 

The  region  distal  to  the  area  of  pigment-cells,  consist  of 
masses  of  polynuclear  leucocytes  and  round  cells. 

Beyond  this  is  an  area  consisting  of  a  matrix  with  a  very 
few  cells,  chiefly  pigment  cells.  This  matrix  is  the  same  as  is 
found  throughout  the  thrombus.  It  usually  takes  the  eosin  stain ; 
sometimes  the  hccmatoxylin.  In  most  parts  it  is  fibrous  in  ap- 
pearance, in  other  parts  it  is  homogeneous,  in  still  other  parts 
it  is  flocculent.  Staining  reactions  for  mucin  and  for  fibrin 
proved  negative,  as  is  not  infrecjuently  the  case. 

These  four  regions  which  consist  prevailingly,  the  first  of 
endothelial  cords,  the  second  of  pigment-bearing  cells,  the  third 
of  pus  cells,  and  the  fourth  of  an  almost  non-cellular  matrix, 
are  not  sharply  defined  strata.  The  different  kinds  of  cells  men- 
tioned are  found  in  the  various  parts  of  the  thrombus,  and  in 
addition  there  are  fibroblasts,  plasma  cells,  resting-wandering  cells 
and  red  b'ood  cells.    The  polyp  is  not  covered  with  endocardium. 

There  is  as  yet  no  hypothesis  which  satisfactorily  accounts 
for  these  polyps  but  Bostroem's  explanation  of  their  origin  in 
thrombosed  varices  of  the  interauricular  septum  seems  to  apply 
to  at  least  a  few  of  the  cases. 

Of  the  thirty-three  cases  collected  from  the  entire  literature 
since  1809  by  Welch  (of  which  at  least  twenty  were  typical  in- 
stances,) four  sprang  from  the  left  ventricle,  four  from  the 
right  auricle,  and  twenty-five  from  the  left  auricle,  and  usually 
from  the  septal  wall,  just  as  in  the  case  here  presented. 

Discussion. 

Dr.  Ewing:  At  first  I  thought  this  process  was  a  trans- 
formed myxoma,  but  have  finally  agreed  with  Dr.  Oppenheimer 
that  the  condition  is  a  simple  pedunculated  thr()ml)us. 

ILLUSTRATIONS. 

Fig.  I. — Heart  cut  open,  from  the  anterior  aspect,  showing  the  pedunculated 
thrombus  in  the  left  auricle. 

Fig.  2. — Section  from  the  pedunculated  thrombus  of  the  heart,  showing  a 
cord  of  endothelial  cells  which  at  one  extremity  arrange  themselves 
lengthwise  along  a  lumen ;  showing  also  the  matrix  of  the  thrombus 
with  plasma  and  round  cells  and  (at  the  liottom  of  the  drawing)  a 
group  of  pigment  cells;  (i)  Endothelial  cells  arranged  lengthwise  along 
a  lumen;   (2)  a  cord  of  endothelial  cells;   (3)  a  group  of  pigment  cells. 
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Section  from  the  pedunculated  thrombus  of  the  heart,  show- 
ing a  ct)rd  of  endothelial  cells  which  at  one  extremity 
arrange  themselves  lengthwise  along  a  lumen;  showing 
also  the  matrix  of  the  thrombus  with  plasma  and  round 
cells  and  (at  the  bottom  of  the  drawing)  a  group  of  pig- 
ment cells. 

1 — Endothelial  cells  arranged  lengthwise  along  a  lumen 


2 — A  cord  of  endothelial  cells 


8— A  group  of  pigment  cells 
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EXlMlTIliaJO^rA  OF  LYMPH-XODES. 

JAMES   EWIXG,    M.D. 

Dr.  Jiwing-  presented  the  clinical  histories,  stained  sections, 
and  photographs  of  a  series  of  cases  of  endothelial  hyperplasia 
and  endothelioma  of  lymph-nodes,  and  drew  the  following  con- 
elusion  from  their  study : 

General  CoJicIusioiis. 

1.  Iixtreme  grades  of  endothelial  hyperplasia  are  not  in- 
frequently associated  with  and  dependent  upon  granulomatous 
infection  of  lymph-nodes,  and  these  cases  demonstrate  the  capac- 
ity of  endothelium  to  respond  to  inflammatory  irritation  with 
extensive  proliferation. 

2.  In  some  cases  it  is  chfiicult  or  impossible  to  determine 
whether  tliis  overgrowth  is  simply  inflammatory  or  independent 
of  the  irritant,  autonomous  and  neoplastic. 

3.  The  long-continued  effect  of  granulomatous  infection 
may  lead  to  neoplastic  growth  of  lymphatic  endothelium ;  in  the 
course  of  a  granulomatous  infection  of  lymph-nodes,  after  re- 
peated operations,  granulomatous  elements  may  apparently  be 
eliminated  and  the  disease  progress  as  a  form  of  neoplasm. 

4.  Granulomatous  infection  of  lymph-nodes  may  very  early 
give  rise  to  excessive  overgrowth  of  endothelium  of  distinctly 
anaplastic  type,  and  with  local  aggressive  nroperties. 

5.  Such  malignant  endotheliomas  may  arise  without  any 
evidence  of  an  associated  granuloma.  It  is  possible  to  conceive 
that  an  original  infectious  focus  may  be  o\ergrown  and  obscured 
by  the  neoplastic  cells.  No  deflnite  exidence  oi  sucli  an  event  has 
been  secured,  bul  it  has  been  shown  that  one  node  of  a  chain  may 
exhibit  ])urel\-  neo])]astic  o\ergro\\lli,  while  others  sliow  chielly 
granuloma. 

6.  Certain  endotheliomas  of  lynii)h-nodes  designated  as 
diffuse  plexiform,  peri\  ascular,  or  al\ colar,  are  probably  derived 
from  the  endothelium  of  lymph-sinusfs  and  Ixniph  cords. 

7.  ( 'crtain  primarv  tunioi's  <  .f  l\ini)h-n<  »des.  w  itli  or  wit  bout 
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associated  graiuilonia,  are  proljabl}-  derixed  from  the  reliculuni 
cells  of  the  follicles.  Idiese  tumors  resemble  lymphosarcoma 
with  large  cells,  and  ma\-  be  distinguished  from  tumors  of  small 
lymphocytes. 

8.  Endothelioma  of  l\inp]i-nodes  differs  from  other  neo- 
plasms in  several  particulars,  and  may  be  regarded  as  a  disease 
siii  generis,  although  nexertheless  essentially  neoplastic. 


A  SERIES  OF  CASES  OF  STAPHYLOCOCCUS  AUREUS 

SEPSIS. 

WILLARD    B.    SOPER,    M.D. 

The  following  report  is  based  upon  a  series  of  cases  collected 
from  the  records  of  St.  Luke's  Hospital,  the  Roosevelt  Hospital 
and  the  Presbyterian  Hospital.  There  were  in  all  forty  cases, 
in  which  the  Staphylococcus  Aureus  was  found  in  blood  cultures, 
and  which  are  unquestioned.  There  were  twenty-nine  deaths, 
with  eight  autopsies;  and  eleven  recoveries. 

Summary  of  lesions  diagnosed  clinically  and  at  autopsy : 

Cases,         Per  Cent. 

Osteomyelitis 
Pneumonia 
Suppurative   Arthritis 
Cellulitis 

Suppurative  Nephritis 
Carbuncle 

Abscesses  of  Lungs 
Suppurative  Myocarditis 
Suppurative  Meningitis 
Splenic  Infarctions 
Acute  Vegetative  Endocar- 
ditis 
Thrombosis 
Brain  Abscess 
Abscesses   of   Spleen 
Perinephritic  Abscesses 
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Course  of  Disease: 

Of  the  iwcniy-ninc  cases  with  fatal  outcome,  twenty  cases, 
or  tweiuv-nine  i)er  cent.,  showed  a  chu'ation  of  fifteen  days  or 
less  after  onset.  Of  the  reniainini^-  nine  cases  which  died,  only 
three  sur\i\ed  one  month.  The  reco\'eries,  as  was  to  be  expected, 
showed  a  \o\v^  duration;  the  shortest  six  weeks,  the  longest  six 
months,  with  the  majorit\'  a1)out  three  months. 

Coiu'Iusioji  as  to  Treat  incut : 

There  seems  to  be  a  fulminant  type  or  rather  one  in  which 
either  the  infection  is  oxerwhelming  or  the  resistance  markedly 
low.  J  his  type  is  of  a  frequency  about  equal  to  that  of  the  less 
severe  type — in  this  series  the  figures  standing  about  twenty  to 
twenty.  With  this  type,  which  is  represented  clinically  by  an 
excessive  toxaemia  and  a  larger  number  of  colonies  wdiere  blood 
plates  are  made,  the  prognosis  is  extremely  grave.  However, 
the  number  of  recoveries  in  this  series,  coupled  with  the  often 
remarkably  rapid  disappearance  of  cocci  from  the  blood  follow- 
ing removal  of  the  infective  focus,  demonstrates  that  no  case  is 
hopeless  provided  the  infective  focus  can  be  reached  by  the 
surgeon. 

Discussion. 

Dr.  1^.  LiiJMAx:  In  a  discussion  of  Dr.  Soper's  paper 
which  I  gave  before  the  Medical  Section  of  the  Academy  of 
Medicine  some  time  ago,  I  made  an  error  in  stating  tliat  1  had 
seen  150  cases  of  staph\'lococcus  aureus  general  infection.  In 
looking  o\er  m\'  records  I  find  that  I  ha\'e  130  odd  cases.  .\ 
inimber  of  \ears  ago  I  read  a  ])a])er  before  this  society  on  a  study 
of  twenty-three  cases. 

In  children  the  staphylococcus  aureus  circulating  in  tlie  blood 
has  a  special  predilcciion  lo  lodge  in  ilie  l)ones  and  ilial  explains 
the  frequency  of  acute  osteomyelitis  in  children  as  compared  to 
the  same  disease  in  adults. 

Dr.   Soper  has  reporle<l  a  case  of  general   infection   in  dia- 
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bctcs.  Siicli  cases  in  ni\'  ex])t'ricnce  arc  not  \cr\'  coirnnDn.  h  i>.  a 
curious  fad  that  whenever  one  lias  a  focus  in  the  body  coniain- 
in<^-  carl)ohv(h-ates  it  is  unconinion  to  find  a  !L;eneral  infection 
One  almost  never  <;ets  a  i^eneral  infection  due  to  a  ]))  lephlehitis, 
l)ut  it  is  much  more  freciuenl  in  infections  of  the  duct  system  of 
the  liver. 

In  stai)hylococcus  infections  of  the  lactating  breast  I  have 
not  seen  a  sin<^le  case  of  general  infection  in  ten  \ears,  no  matter 
how  severe  the  clinical  picture  was. 

In  staphylococcus  infections  of  the  endocardium  the  cardiac 
phenomena  play  very  little  role,  because,  as  a  rule,  the  cases 
terminate  so  rapidly.  Often  one  finds  only  a  small  deposit  of 
fibrin  on  one  of  the  valves  or  on  the  endocardium  of  the  ventricle. 

General  infections  in  the  puerperal  period,  due  to  the 
staphylococcus  aureus,  are  very  uncommon.  \Mien  they  do  occur 
the  entering  point  seems  to  be  more  in  the  cervix  or  \-agina,  rather 
than  in  the  uterus. 

I  have  never  seen  a  case  of  lobar  pneumonia  due  to  the 
staphylococcus.  The  lesions  found  in  the  lungs  in  cases  of 
general  infection  by  the  staphylococcus  are  rather  characteristic 
and  look  like  hemorrhagic  furuncles,  the  central  purulent  i)oint 
often  being  quite  small.  There  is  no  great  tendency  for  the 
staphylococcus  to  multiply  in  the  blood  stream.  The  chance  of 
recovery  depends  to  a  great  extent  on  whether  the  local  foci  which 
are  causing  the  general  infection  can  be  dealt  with  surgically  in 
a  satisfactory  manner  or  not. 

When  the  staphylococcus  albus  is  found  in  the  l)lo()(l  in  large 
numbers  and  no  primary  inflammatory  focus  can  be  found,  the 
prognosis  is  usually  exceedingly  bad.  In  such  cases  the  sta])hylo- 
cocci  have  evidently  entered  from  the  intestine  or  other  mucous 
membranes  or  from  the  skin  and  multiply  in  the  blood  because  the 
patient  has  no  resistance. 

Dr.  MacCallum  :  I  was  once  very  much  impressed  by  a 
case  of  staphylococcus  al])us  infection  in  which  the  focus  of  in- 
fection was  from  a  very  slight  scratch  of  the  skin. 
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